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(57) Abstract: The invention aims at providing novel compounds having regulatory effect on the activity of GPR (G protein-cou- 
pled receptor) 40 and being useful as insulin secretagogue or preventive or therapeutic agent for diabetes and so on. Compounds 
represented by the general formula (I) and salts and prodrugs thereof exert unexpectedly excellent GPR 40 agonism and are excel- 
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lent in the physical properties essential to medicines, e.g., stability, thus being useful as safe preventive and/or therapeutic drugs for 
mammal morbid states or disease related to GPR 40: (I) wherein each symbol is as defined in the description. 
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G^^®*^:^MS^f$(G Protein-coupled Receptor; GPCR) <D 1 Ot? 
10 (Nature), 2003^, 422 1 7 3- 1 7 6H#M). G P R 4 0 T r^::^ 

h bT^ffi-T?feS (ia^<^MIIO 1/0 5 7 7 8 3-^^^°>'>' W^y h#R^)c 
ISI^^M^o 3/0 6 6 5 7 A^^^^y-yv-v ^ : 




20 .[X : ^'-x:L^-yU=f'^ \ Y : 0# ;i:l^;m:0, 1, 2;n:l#; 
R^ : ; R2 : ; R^ : t° JJ v^y^^-e»m$:^^fc:7cI;c:^/^K^] 

mm^mf^o 2/05354 7-^^-^^:71/5/ ^ : 
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5 - (CH2) n-Z^- (n=l-8, Z ^ = O^) ; ]^ B : UTV^T 1> J; 
t-y -<^if ; U : ; W : C i_2o<^ 2 'liffi<^i^'ffc7K*» ; 

r3 : -OR^ (R« = H#) ^^*tp$tL5'fi^'^i^pd5. m^m. mmiisL&. m 

^-r^ih-B-^ (GPR4 0r=^^^;=^ h*5cJ:tJ«GPR4 O T^i57 b ^ UTW 

^J^efb-^i^) J3:ov^T$g^$tl.T*3b-f^ GPR4 0S^ft:algp«f5#ffl^Wi- 
^ ^b-a-tJ <Z) M * T V ^ 5 o 

p R 4 0 ^mi^^mmmmi^m^m-i-^mm^t^m^m^^^ ^t^n^t-t^So 

•^^"f^mm^-hmntiGPR 4 og:^^r=f^;=^ ht&'&^^b. j5(3:^^t4^(Dlg 
Cl] ^ 
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5 ^l^m^^^s 

R^f*7K*i^^> Km$tl.TV^Tti j;V^;^'^li7K*£^ K^^$ttTV^T% cfcV^t: K 
10 R^*5J:t)«R^fi|^ — ^fcfi^T'.eoT. 7K^J!©^^ C i-eT/^^/v-S-Sfcti^^n 

15 4-[[3-(2-t;°^ v'^y^):7ccc^/]x]y h ^v'l^^'-^^VT'n/N"^/^, 

4- [ [3- (2- 1° ^ v':^^/^) :7 :n 7< h ^ v-] ^^if ^:7' n ^/^y ^/l^^ 
4-[[3-[5-( h y :7/lx:^n ^^7V')-2-t:°!; :7 ;^ h ^ v']-<^^-€ ^/-T" 

4-[[3-[5-( b y :7/P-;^n p< ^/k)-2-t:° y v?:r^/l-] :7 c^i ^/^] p< h v-j^^-^^^^^^ 

20 

4- [ [3- (2-^r y yl-) cx: ^/U-] y b ^ ^ ^-if n ^^m. 
4-[[3-(2-^ry y 71^) >^cc;^/k]y ^^v']^^^f 

4-[[3-(lH-t°n— ywi-^yk) ?i h ^ v'l^^if ^-^p ^^^^g^. 

4- [ [3- (IH- 1:° n — /l^-l— f /U) y :=^jV'\ pi h v^] ^ i^if >- :/ P ^-^ 7< ^/I^n 
25 4-[[3-(3-:7 y /I/) :7^=7^]p« h =^ v']^^'-e^:/:7"n ^■?>'@l^ 

4-[[3-(3-:7 y 7k) h ^ix]^:/^:/:/c2 /-^^^^ ^/K 

4-[[3-(5-t:°y ^ t;i=:x7k):7a.^7Hy b df-i/J-Oif ^^:/n /n":/^?, 
4-[[3-(2-t°y i;5^^i^);7^-yi,]^ ^^>x]^^^-e^>':7"^^^°^^> 
4-[[3-(2-t°y -✓^:=^7k):7^^/k]7< ^ ^/K 
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4-[[3-(2-t°y ^ v'=/^):7a^^yk]7« h^l^l^^-^^^yn^O-m ^f-^l^. 
4- [ [3- (2-^^ ^/l') a. 7« b =3r v-] ^ ^ >^ n i/^. 
4- [ [3- (2-^:3^ :7 :n d^yv-] y< h v^] ^if n ^^^^ 
5 4-[[3-(2-^:i^c:^/W:7a^c:^/k]^ b ^Sr-^l-O-^^^^r n y^^^-^jb* J: X)« 

4-[[3-(2-^:3i;:n7i.):7ai;:^/^]^ b ^ v^] ^/-^ V >^ a ^/I^St 1^ <) (m 

[2] it^m (I) o:7"n i^'^ 

[3] He t x-^^ti?>m.mm^^mm^m'^ t ut^^^^ < i> i oo^m 
10 m^^^t^mmmmx-h^ . ^>o^^^m^:asTia^ 




(s^iitis #iB#-f*-hiB [1] tmmxh^) 

15 [4] R2;a5t Kn=3rv'K-T?S)5{b'^^ (Do 

[5] n;OU (Do 

h^ih^m (Do 

[7] R''-A^7kmm^^rcnc ^_sr/i^=i^>^mxh^ih^m (Do 

20 [8] R^^XTJR^i>^7Kmmi^xh^it-B-m (Do 
[9] R^*5J:-a«R«;a57Kmm^T'*)S>fb^i^ (Do 

[10] 3-(4-{[3-(l-^^^y^;^:7 3i^^-3--l'/k)^:/v^/l/]::^=^V'}:7cnc:^/^) 

3-(4-{[3-(2-^ ^/W3,4-^t Kn^ / y >'-l{2Y[)-^ a:. 
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3- [4- ( {4- [ (2-7 cc > /i^-l-^ /i^) 7« ^/i^] ^ >' v^;i^} a:u:=- 

3-[2->'/v;^n-4-({4-[(2-:7ai::^/wiH-'i' ju) i^jul^iyz^/u} :;t 

5 3- [4- ( {4- [ (2, 5- :7 ^/l— IH- 1:° n — yl— 1— T /I^) ^ ^/l^] ^ v^/H ;r =3r v-) :7 

3-(4-{[4-({5-(2-:7:3^^/l-^^/l')-3-[4-( h V y pi ^/U):^ a^^^/U^-lE-M" 

3-[4-({4-[ (3, 5-i;^:7 :3ic::i7^-lH-t°7 y^^/l^-l-f /l/) ^ ^/^]^>-v^/W :7 
10 :n=:/k]:/n/'?i/^ ; 

3-{4-[ (4-{ [3-tert-:/^/W5-(>^ 3, y d^v^T? ^/^)-lH-fc°7 V"^— /l^-l—f /I^] ^ 5^ 

3_{4_[(4_{[5_(^^c;?y^;;^dri/)-3-tert->^5^/WlH-t°^ 1— f 7< ^/l^} 
^:/i>7l');^=3{^v']-2-:7/1/;^n :7ai::^yl^}:7"n/-^^^®? ; 
15 3-(4-{[4-({3-tert-:/^/W5-[(6-7«^7Wfc:°y v'^^-2— f /P) P< h =3^^X]-1H- ^ 
— /i^-W/l-} pi ^/^)^V^v^/^]:^df->x}-2-:7/i/;^n :7a^f^yi/):7°nx^:/^^fc:t± 
^(DS'tffcS'fb'^^J (Do 

[ll]fli^i^ (I) ^fcf±-^<D7^n iyi5^^#>tb-C?:e&GPR 4 

20 [12] ^b^i^ (I) ^fcf«(^:7"n iyi5^"^'^#LT?^£S>'l' y ^-^^^^ 

[13] jt^m (I) *fcf±^(D7"n iyi/^^Wb-C>fe£>IS^o 
[14] ltm?R<Z)^II$ • f^^^lJ-T?fe6_hfB [13] fa«©IS^o 

[15] GPR4: o^m^m^mwM(omm(Dt:Li^(D. it^^ (o ^fcf*^ 

[16] ^i/;^ y ;x^M«ij(D^at(7)f^j6<7), (i) ^fcf^^orT^a 

[17] ^^?S<^W • ^^^^iJoMjt(Dfca6<^^ {h-a-^ (I) ^fc(^^<D:7°n 
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[18] m%W}^i^M\^X. it^m (I) -^tz.\-±^(D^n y^'(D y^^m-^ 

i^^-ir^^f^mmt-t^. mm^W}m\^^n^GT>'RA o^m-^m^mw:)^^^. 
[19] v^%'mm\^n\^x. ^t^m (d ^rz.it^(D':fn Yy y^(o ^^m-^ 

5 [2 0] v^%Mm\^n\^x. ^t^m (d ^fcfi^to^^n 5/^5^0 ^^»^ 

^/l^^ ^^/U'^ ■rntVk^ ^y^^ntVl/, ^y:7'^/^. sec- 

tert->^^/W, ^I^'^JV^ y( y^l^^7V, ^drV/l^J^i if :d5^t-f b 

1- ^7K 5 ^^l^-l-^ ;vfi:}£t^m-fhfh^. 

2- y^:y— I -4 /u^ 5 — ^=3r.:x^-l T/kJ^Cif 
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5 :7ac^/K 1— 2-^:75^/^ 2 — if :7 c:^ y 3 — tf:7cc:^ y 

4-tf7a^::^y 2. -T ?VfiL}£ii^m^ . ^ C g - i 4 T y — /^{i> 

^ —y ^=^fv^^y^7v^ 2 - If :7cn^ y /i/pi 3 — if :7a^^ y ^ 

7 



wo 2005/095338 PCT/JP2005/006522 

So 

15 btLSo 

■^mMm'¥(0 rc6-i4r y — i: LTfi. ^i^iifP <7)^^V^P5^9 . -^il 
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5^) mmmM. b-^l-<i-± a) 5/^ev^bi4M (0*b<{i5/.fiv^bi om) 

: 2 - :7 y /p, 3 - :7 y , t° y i;?/^ (^ij : 2 - 1° y i^/k, a - 1° y v^^/i/^ 
4-t°yi;^/^)^ ^ry^y/i^ (M : 2-^Tyy7K 4-^T>^y/^s s-^r 

10 y^V/i^). ;^-=3^i^^/y (^J : 2 y /v, 4 V ^i-. 5-:^^^ 

f-y'y/v-)s =^/y/^ (M : i—^yv/i^. s-^sr/y/i^, 4- 

df-yy/i/. s-^/y/^). -ry^^^^/y/^ (M : i--ry =35-/1; 

3-^y^yy/p. 4-^y^yy/i/, s-^y^/y/i^), 

m : 2 - t:°^ v'^/l^). t° y 5: i;?::^/!/ (M : 2 - t° y 5: 4-fcry5v? 
15 c^7i-). }^°V2])/U (M : l-t'ny/K 2-lfny/K 3-t°ny/P-), ^ 5: 

y /I- (#11 : 1 --f 5: y /k 2 --r 5: ^^y^ v 71-. 4 ^ ^ry^ y yi^) . n'^y" 
y/i- (M : i-f^yy^K s-t'^^/yvK 4-t°^yy/W, t°y iJ^v^c^/w 
(Fd : 3 - 1° y ij^v^^/i^, 4 - y ^v?c=:yk) , ^ y^T y y /l^ : 3 — f y 
^ryyyi/. 4-^y^ryy/^. 5 y y' y /i/) . ^ y =3r-y-y^ y /v- 
20 (#!j : 3 y ^-y-y y 71^^ 4--Y y^f-y^y 5 --f y^f-y y yi^), 
Ky/v (M : i--r:/Ky/^. 2 — f:/Ky/K 3 — rvKy/K s-^^-Ky 
7k). 2 --<vy^r y y /k. 2 — oy:t'^-^yv/^.-<>'y4^^yv/i^ 

m : 1 --<>-yV ^ ^V^y /k, 2 --<^yM ^ ^'^y' ]i /k)s ^>y^ [b] ^^^z 
^/w (#!i : 2-^^y [b] ^^^7k, 3— <>'y^ [b] ^^^7k, 4— <:/y' 

25 [b] ^Ji::^7k, 5 [b] ^3i;:^7k). ^l^^/ [b] :7 ^7 ^7^ (M : 2 

-^i/y [b] ^77^71^, 3-^^/^ [b] :7^^7k, 5-^:/y [b] :7^::^ 

7k) . 5 ^^y^ [ 1 , 2 - a ] t° y i^7k (M : ^ c i , 2 - a ] t° y 
-2--^ 7k) f£t'(D^^mmmmm ; 

m^i'£^^ V v^=7k : 1 - y i;?^7K 2 - fo. y i;!'=7k, 3 - fn y 
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y (m : 1 - t:'-^ V i^^/V'^ 2 - y i;':::^/!^, 3 - t"^ P 4 - 

t-^y i;?::^/!^)^ t:°^^v^ = /l- (^J : 1 - v?:^/l/, 2 - t"^^ . ^ 

5 /l/j^; y c^/P : 2 — ^/PtJn y ^/l^^ 3 — ^/V-^^ V ^/^^ 4 — ^/I^/Jn y ^/k) ^ 
y (^J : 2 — ^:^^/^5jN y ^/K 3 — 5^:^^/^:!^: U 4—^ 
y ^/P), 7^ h ^ fc Fn tf ^cr./v, h ^ Kn ^7 U /i^ (M : 3 , 4 
-•i^^tKn-l (2H) -^y V 7"h^t:KP-ry=3r/y/l- (M: 3, 

4-v^l:Kn— 2 ( 1 H) - 4 y ^ / V ^/l^) . 2, 3 - t K n - 1 H --1' 
10 Ky/1^ (^i : 2, 3-v^tKP-lH — f >- /l^- 1 --T /^) ^ v^fcFn^y 
y/l^(M:l, 2 -v't Kn^y y 71^), 5, 6, 7, 8-7^h^tKn-4H 
- [1, 3] ^r^n [5, 4-b] r-^^t-cri/^ (M: 5, 6, 7, 8 --^ b 9 
t Kn-4H- [1, 3] 5^ryp [5, 4-b] T if 4 7W) , 3, 
4 -v't Kni- 2H- 1 , 5 -^^-y^T-^t'^/l^ : 3, 4-v't:Kn-l, 
15 5 -^>y^T-^\f>'— 5 (2H) -^/l/). 2, 3, 4, 5--7"b7fcKn- 
1 H- 1 — ^^-y^Tif : 2 , 3, 4, 5 - 7^ b ^ t K n - 1 H— 1 — 

■9. M^fi\ :y ^^/^;^/^;!^^^/^^ 1 — '^y^/^;^/i/A}Nc:^/K 2 -^:7^/k;^/^ 
25 ;$:5g^lB»4'C> rc 6_i4T y — /i-;^/i^:7^ ^ LTfi> Wi^WrY) (Dt£\,^ 

;^ /I- y ^ c:^ 71^ if # 6> S . 
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v^jiiE ^o^-^rjv^fvm\ -t^m-fh^^. m^^t^ 7«^/k ^^^k :/ntvK 

;a5^t-:f bti.6o M;tfi\ 7«^/VT5/. ^^/i/T^y. >fntVi-T^y. v'p<^ 
25 btl^o 
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10 ^ifbiix^o 

f^. m^mf^ (Df^vm^ . -hiB rc6-i4Ty-/i-Sj x^y-xf^v^-sm^ 
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(1) ^^n^^^^^MT- ; 

(2) t Knd5^v-S ; 

10 (3) r 5: y s ; 

(4) ^ M3 S ; 

(5) i^r ; 

(6) xM3<J^~^M^> t Knd{-^yS> T^yS. c^bnS, iXT/S. /m^^^ 

15 C6-i4/'y— /i^s> ■=e/-x«v^-C6-i4T3;-yv— r3:y£s c^_s^^ 

C i-eT/^^y^^:^^^ C i_6T/^=¥ 71^;^ 71^:7 ^ cr^ykS, C j _ e T/l^'^/^;^/!^:^ 

T t> j; v^^/^7i^~^->'/^-K, ;&7W^^^/pK, ^::d-:^/w^^-l'/i/£s Xfii^ 
20 - c i-eT/i^^/i/— -Xf*v^-Ce_i4T y — 

s*3J;-a«^y-3?:f^v^-C6-i4r y — /i^-^/V':7T^'i'/^S:0^G>Mfitts 1 

/i^^ t°^yy7K ^T^y/K ;^^f-y^y ^u-s fc°^i^^/K 

25 5:yyy/W ; 

(7) ^y-xfiv^-Ci.eT/v-^/i^-r ^ ys ; 

(8) -Xi-ti^-C e-i^T ]) —/l—T ^ / m ; 

(9) ^y -xf^v^-c eT'^/i^^/i^-T ^ y S ; 

(10) N-Ci_6"r/i^=3r/^-N-c6_i4Ty — r 5 y^ ; 
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(11) N-Ci_eT/l^=35^/k-N-C7_is^^/^=3r7k-r 5 ; 

(12) C^-^-y^nT/V^/vm-, 

(13) /^^<$^"^^'^b$n-CV^■r^> J;V^Ca_6T/^=«^iXS ; 

(14) C ^_^r 7V^;U^:t^ \ 

5 (15) c ^_^T ^ :=.;v^ ; 

(16) c ^.eT;v^;i^:^;v^^/vm \ 

(17) cc><.•x/Hb$tl/TV^T%> ctV^;^;/^:^^=¥^//^^ ; 

(18) ; 

(19) ; 

10 (20) -Xf^i^— C i_6T/^=3{^/^-:^/w^^^/k£ ; 

(21) -Xftv'— C 6-14T — /w-:^/w^^-r/^S ; 

(22) -Xfiv^— 5 /c^V^ U 7M^*^-:^/^''"^^^^^S ; 

(23) ;;^7/^5^K=3riX7^ST'K^^$tv-CV^-rti J:V^C i_6T/i-^/W-;^;7l^7js::^/kT5: 
(M : r^^/^-r ^ ':rn\f:t:^;VT ^ J) % 

15 (24) t Kn=3r>^*. T%/m. ^^^hn^, v'ryS^ ^NH-^^i/ 

Tti J:V^;«7/k>ii?=3fv'7^S^ ;^/w^^^/kK, ^;e-:;^7/^/^^-f /k^^ ^y— Xfiv' 
- c 1 _ 6 T/i^'Sf^/v- ;^ /I'^-^^'f /i^S. ^y-Xf^v'-C6-i4^y — /v— /i^^^ 

^'I'/i/K^ ^/^:7T•=E■^/I^*^ -^y -Xfiv'— c i_gT/U'^/^-:^/^:7T^-('/i^ 

(25) ^^u^l^m^. tKndriyK, T5:yS. ^hnS, i/TyS. ^^x^^^^y 

C6-i4Ty-7^s. -^y-x(iv^-C6_i4Ty-/i— r^ys> Cg.g^x 
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10 



15 



20 



25 



(27) ;^/i/:7r ^-Y/i^S ; 

(28) -xftv'-Ci_6T/^^/i^-^/^:7r^-r/^S ; 

(29) ^y-3?:f*v'-C6_i4Ty — /P-;5!./v:7T^-r/^K ; 

(30) ^^n^^yU^. t Fndr>^S> T ^ / =^bn£, v^Tyfi. ^nh^^^/ 



6-14 



T y — /I— T ^ y 



3-8 



1 4 



(31) c 6-14T y — ; 

rc i_6T7w=3f/«j> rc2-6T/i^<5r^/k£j, rc 2_6T/i/^^/^SJs rca_io 

r/l/=x^:^X* (C i_6T/l/=idrv/^^-^if)j joJ;t/ f c 1 _ 1 o T/l/^^r/^^;^^ 

15 
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(1) y^a^^^^M^ ; 

(2) t Knari/^ ; 

(3) T^ym; 
10 (4) c:^ h P £ ; 

(5) v'T y S ; 

(6) g^^$tl.TV^Tti J;V^C i_6T/l^=3r7V-^ ; 

(7) KI^$tbTV^Tt> J:v^C2_6^^^<5^-^^S ; 

15 (9) ^^n^i/M^s t Ki3=3{^-:xK, r^ym. ixr/K. yNt3>$/*>' 

-c l_6T/^=¥/^'-;^7/w^^>r/V'S^ ^y — Xfiv'- c 6-147' y — /^-;^/w^ 

(10) ^•^u^iym=^'. fcKn=¥-=ys. r^>^s. c^bnK^ ixrys. 
S> C6-i4Ty-/i-«^ .^y-3?:{^v'-C6-i47'y — /i^-r 5: ys, Cg.s^x 

16 
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-C i_6T/^^/^-;^7 7i//^^^7i^S, ^/ -Xfiv'- C S-14T y — 
5 ^-f/i^S^ ;^/k:7 r ^-f -Xfiv?— c i-eT/i^^^j^/^— ;;<,/^:7T^^/^' 
K:^b'ci:t;^^/ -Xfiv'-c g-i 4T U — /i^-:^ 71^:7 T^-Y^^-S/O^e^i^f^tb^ 1 

(11) ^^p^^^m^. t Kn^v-Ss r^/£. -^T/S. 

(12) /Na^'^MT-s fcKn^^^Ks r5/^> ^hnK. ^/T/S. 

c6-i4Ty-/i-fi. ^y-xfiv^-C6_i47'y-/^-r ^ ys. Cg-sv' 

25 .tV^;^/^?^?*^-^/^^^ ;^/w^*^/^Ss ^;^:^7/w^^-f ykSs -^e-y— Xfiv? 

-C i_6r/^=¥/^-;5;/w^*-f /vSs ^y -3^fi>?-C 6-14^ ^ — /^-;*/w^ 
;^/^:7 T^^/i/K> ^y -Xfiv^— c i-eT/i^^/^— >5./i/:7 r^^/i^ 
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10 



15 



20 



25 



;\.^ ^z^^jv, ^ry^y/K :^=¥f-y!;/v^ \f^-j=-;v^ -<:/yV 

(13) -X{l-S^-Ci_6T/^'35^/^-r 5 7^ ; 

(14) -xf^v^-c 6_i4T y — /i^-r ^ y S ; 

(15) ^y -Xf^v'-C^.ieT^/^^/l^-T^ ys ; 

(16) N-Ci_6r/V=3r/l'-N-C6-i4Ty — /l^-T ^ yS; 

(17) N-Ci_6r/^=¥/^-N-C7_i6T7/1^=35-/^-T 5; yK ; 

(18) C 3_g>/y P T/l-=3r/VK ; 

(19) »J^$ti/Tv^T^> j;v^Ci_6r/^3d{^v^S ; 

(20) Q, ^^^r iV-^fV^-^^ \ 

(21) C i_eT/l^^/^>^/l':7^c::i/l^K ; 

(22) Q, ^^^T f\^-^}V^;Vi^^;V^ % 

(23) ^;5<.'7^7Wfc$ttTV^Tl> J;V^;^/^5e?^v'/l/S ; 

(24) ;v/^^y{ ; 

(25) ^^;?7/W-<^^7^^ ; 

(26) ^y -Xf^v^- C i_BT/i-=3r7V-;^/w^^^y^ffi ; 

(27) ^y -x«v^-C6-i4^ y '-^'^-^^^^■^^'I'^i^^ ; 

(28) ^y-Xf*v'-5fcCV^b7M1fi*^-:5^7/W-^^-1'>'^^ ; 

(29) >^/l^>^T^^/I^S ; 

(30) ^y -xfiv^- c i_eT/i/^/^— ;^/^:y T^-t'/i^S ; 

(31) ^y -x{iv'-C6-i4^ — /I— x/p:7t^^/i^S ; 

(32) C 6-14T y — ; 

^ o jv^;v^\, rc 4T y — /v-Sj, r c 7_i bT^/i^^^/^Sj^ 

18 
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•9. 

(1) g|^$ttTV^T^> j;V^Cl_6T/^^/V^ ; 

(2) g^^$:?^•rV^T% J;V^C2-6T/^<^rc:i/l/^ ; 

(3) gm^tLTV^T^> J;V^C 2-6^/1/^^/1^^ ; 

5 (4) »|^$tLTV^Tli j;V^C 3_8 v-iJ^ PT/l/^/l/^ ; 

(5) gi^$ti/TV^T% J;VNC6-i4Ty ^/i^S ; 

(6) tt^^$;^^TV^"Ct) J:V^C i_er/w=i'¥i/^ ; 

(7) ff^^ti^TV^Tti J:V^Ti^/^S ; 

(8) m^^nx\^^xh^\f^mmm& iB-^\^<ny v z^^. t-yv^/K ^^i^cz^/k 

10 \i°9yV/i^. f-ryV/^. ; 

r^y^-efesm^. rtT.b<59«m^«. l^^-ra^^m^i: i: -^S*^ 

fnyv?^, -r ^i5^>^y v?>^> f^^^yv^^^s t-^yv^^. tf^^-^^> ^ 
/i/Tj^yi/. ^;^^/P7iN y ^T^yi^^^. ;r=3ri^:/y •i^:/^cC<^*;a5^tf e>ti.ao 

19. SC:-COR\ -CO-OR\ -SOgR's -SOR^ -PO (OR") 
(OR"). -CO-NR^^R"". -C S -NR*" R^-^Dctt; 
SOg-NR^-R^^ [^^4^. R^:J3 j;-C5R"f*. 1^ — fcf^M^^-o T . tK^J©^. 
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15 ^/V-) ; 

25 'f-;v:t^^^:h;VT^=^;v) ; 

20 
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; 

c s _ 1 4 r y — /p>^/k:7 ^ :^/um ; 




-(CHJn 



i5^yy/K t-^y^p/K -Y^-Ky/K ^^'^/-i' -<i/y [b] ^3^c^ 

21 
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fnyv^^/K t;°^yv^^/i^^ t-^^v^^/K ^71//^% y ^/K xh^tKn 
=3ry y t: Kn-f y/l^s 2, S-^^t Kn- 1 H--i'>' Ky /K 

1, Kn53f/ y /K 5, 6, 7, 8 — r h ^ t Kn - 4 H- [ 1 , 3] 

5=-Ty'n [5, 4-b] Tift°^/K 3, 4-v^tKn-2H— 1, 5 -^>y 
5 f^T-e't:°::^/K 2, 3, 4, 5 -7^ h ^ t Kn - 1 H— 1 -^>-y T-^ H'^/V-J^^ 

if^w*bv\ :^^/ei^-ei>. fny/K t'^^y/^^ -I'^'Ky/i^^ ^^-y [b] 5=- 

b ^ t Kn^y y 71/ (M : 3, 4-i>tKt3-l (2H)-dfyy=: 
71^) bV^o 

10 t:°ny7K -f^^yy7K fc:°^y y7i/> 'i'i^Ky7K ^^^y-r 5:^y y 7K t^i^ 

y y ^^=7K t:°^^ i^^7K •=e7^7jN y r:i7K 7" b ^ t: dry y /i^, 

•T^b^tKn-fyds^yyylx, 2, 3-v^tKn-lH--f>-Ky/l--. 1, 2-v^ 
tKn=3e/y/k^ 5, 6, 7, 8--rh^tKn-4H- [1, 3] ^ n 
[5, 4 - b] T-^^fc:"':=^7K 3, 4 - v't Kn - 2 H- 1 , 5 -^^^y^T-e^t" 
15 c:^7K 2, 3, 4, 5-7^ t Kn- 1 H- 1 -^:xyr-^^t°^7l/3^eif;aS0^ 

Lv^, /^^^-t?t>> t°nyyi/, t°^yy7i/, -fvKy/v. T- b ^ t Kn d(-y y 

(^y:3, 4-^^1:^^13-1 ( 2 H) -dpyy-yp) ;^e^;OS0^bV\ 

(1) /M3<^^Jfg-^ ; 
20 (2) g*^$ttTV^Tt> j:V^C iL6T7l/=ar7^K [0^ b< fi. 

r7S;^*MS (0*b<{i. t°y v'7^) ; />n<^^>'jb$tbTV^Tt> J;V^ 
C i_6T7l/3^v'K ; ^Nn<5^'Wb$nTV^Tlj J;V^Cl_6T7l/'3^/^£-eg^^$tb 
TV^Tti J:V^C 6_i4r y — 7V-::^=ariyS ; 1 JfeV^ L 3 n y'^/Jl^-trgm^ 

iTLTV^Tt) J;V^C 6_i4T y — 7i/K:fc^J;tJ«C 8-14T y — 7^;^7l'7}N^ykK^:» bStt' 

25 tt§ 1 3^=ev^b3^<Dttms-e«m$n•rv^TtJJ;v^Cl_6r7l/^7^S] ; 

(3) Sm^t^.TV^T^>J:V^C r7k<5r^/kS (0^ b < C g _ j 4 T y — 7l-S 

/um-^>bmi-£ti^ 1 ^cev^b3^(DSi^S-egi^$tb-cv^T.^ J:v^Cg_i4r y — 
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5 (6) ^mwm. (0^b<{i. t°^v^^yK -O-yV ^^S'^X'^y/W) ; 

(7) (Z^.^-^-^nTjv^jvm-, 

(8) t Kn^^rv^S ; 

(9) BJ^^ttTV^T t> J;V^C i_6T/^=i=3r->S C^f * L < (i. C i _ e T/l^ =i 

10 /^ST'«m$nTV^T^ J;v^itm»S (0*b< «6-p{-^/^-fc°y v?>-- 2- 

(10) ^;^7"/Hti$tL-CV^-c^i J:v^i7 7^7K^i//w£ (0* b<{i. Ci_gT/i/=i 

15 (11) C6-l4Ty-/^-;^/^'7^^::n/^£^;as^^f fe^So :^;^fcfimK<D^{*, 5!f 
^ b < 1 /.ev^ L 3 -(il-Tr^feSo 

(I) ^^*3V^T. He t- (CHa) n - ^-^JlOjiBf*. 0 

^b<f*2{fi. 3f4. 4fiyOW*b<s J;!90*b<{*3-fS*fcf*4{4-T?fei9. 

20 n 0 ^ fcfi 1 ^^-f-o 
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R^fiTk*!^^. Km$nTV^Tti .tV^^fbTk*^. g^^$tLTV^T^i j:v^t 

fcfcb. -fb^i^ (I) fi. 

4-[[3-[5-( f y :7/U;^np<^/k)-2-t°y vi=^7l/]:7 3ic^ylx]p< h df-ixjv^v-^^^':::^ 

4-C[3-[5-( h V y jV-^n :^=f-)V)-2-^y) :^ ;V'\'7 ^ h ^-y^ 

20 4-[[3-(2-^Ty y /l^) :7c:nc=.7^ip{ bdrv'J^^'if >':rt=2y^°>'^, 

4- [ [3- (2-5^ r y y :7 ;^ h ^ v'] ^l^-^ yyi=z/^ p( ^/k, 

4-[ [3- (IH- 1:° n — /l^-l-^ /i^) y c^yv-] ^ h ^ v']^^^-^^ ^'tT'n ^'^^ 
4-[[3-(lH-t;°n— /l^-l-^/l/) :7ci^::^/^]7< b ^/K 

4-[[3-(3-:7 y /^)7 3ic^/^]p< h^iy]-<i/if v:7°n/^>-^, 

25 4-[[3-(3-:7 y /k) ^'ct^/klT^ hdr>/]^>'-^':x:7"n/~?>-^;^ ^/K 
4-[[3-(5-t°y ^ v?::^/^):7^^/H^ h ^ v-j^^/if ^-rT^n 

4-[[3-(2-t°y i;'=/p):7cnr^/i/]p< 

4-[[3-(2-t;°y v'::^/^) :7a;^/I/]^ h ^riX] >:7° 1=2 ^'^T* ^/K 

4-[[3-(2-t:"'y ^ v^^/k) :7 :e cr^/l-] ^ b ixj-O-if 

24 
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4-[[3-(2-t:°y 5; v^^/^):7c3^^/W];^ h v-J-^^^if ^^:7"P 
4- [ [3- y a:, ^/l-] ^ h v-] ^ :y-f^;^/■^ l^^, 

4-[[3-(2-^^c:^/P) :7:n.::^/^]7« f dr^^j-O^if ^'-T'n j:tJ« 
5 4-[[3-(2-^^:=^/V'):7c3^^/k]7« h^rv-J-^iXif ^7"n/~?>'^p<^/k^'^^;^^V\ 

H e t 

(1) ^^u^i^U^ ; {1) «^^$;^^TV^-Cti J:V^Ci_6T/^=3e/^^ [^^b<fi. 
10 ^^ny^/i^qF ; v'T/S ; b< fc° y v?/v) ; /m3 $ ti. 

TV^T1> j;v^c i_6r/V3d{^ixK ; n ^ Wfci $ tvT V>T t> J: C i _ eT/l^^/l^ 
K-T?S^$tLTV^T t> J:V^C e-i4T y — /^:^=^v'£ ; 1 /^ev^ b 3 CD ^> n ^ 
J!l^T'«^$nTV^Tt> J:V^C 6-14T y — /WS*5 J:t/C6-i4"^ y —^v:7.?v^=^ 

15 ; (3) gm$nTV>Tt> J:V^C2-6T/^<^rr::/^^ (^^ b < C ^ _ ^ 4 T y - 

/i^STEi^^ttTv^Tti J;v^c 2-6^^^<^— ^J^^) ; (4) -^rys. 

20 ^£i?ai^$tl/TV^Tt> J:V^C e_i4r y — ; (6) (^^^ b 

< (i, f^v^^/k, -<^yV 5: iJ'V^y /l-) ; (7) o ^-^-y^ ^ar JV^^V^ \ (8) 

C i_6T/^=i drv^^^ C i_6T/P-=3r/ix;:^/l^7iN^/l/^, C g - 1 4 ^ ^ ^'^^^n 

25 t:°y 2 --I'/k) 1 :^.ev^b3j@(DK^Kt?K*^$;H-CV^Tt> J; 

^b<«. C i.eT/I/r^^v'-:*'/!^^':^/!/^) ; *5 j;tj« (11) C g - 1 4 ^ ^^^^^ 

25 
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Kn- IH-^^'Fy/K 1, 2 -i^t Kn y 5, 6, 7, 8 

-X h^t:Kn-4H-Cl, 3] ^T^n [5 , 4 - b] Tif 3 , 4 

5 -v?tKn-2H-l, 5 -^^y^r-^tfc^/V-^fcf^ 2, 3, 4, 5 -'t" H ^ 
t Kd — 1 H- 1 -^>^y^rif t:"^/!^ ; 

< «:7 5/*M^) ; 

R^;e>57K*J!I^*fc(*C i.eT/l^^^iXK ; ^^o 
R^ R\ R^*3 j:t)«R«;eiS7K^J®^ ; 

15 3- (4- { [3- ( 1— < ^ >^ >^ cn l^-Z-^i ;V) ^ ^JjVl au:=.;V')^vi z^:^"^ 

3-(4-{C3-(2-p« 9^/W3,4-v't Kn^y y i^-l(2H)— l'/k)^:^v'7H;rdr^X} r::^ 

3- [4- ( {4-[ (2-y =71^- iH-^ :/ K^/wi-'i' /V) ^ ir^%/)'y a=.=. 

20 /I/]yn/~?^^ (ll:teM4 5)"; 

3- [2-y /k;^ n -4- ( {4- [ (2-y cic c:^/P-lH— f K— /Wl—f )V) ^ ^/k] ^ v'/U } ;^ 

3-[4-({4-[(2, B-v^^'cn^/l^-lH-fn— /Wl-xf/k) y 

25 3-(4-{[4-({5-(2-y zc:=:/kJi^yP)-3-[4-( h y y 71^;:^- n y ^/V-) y aic:^/k]-lH— 
y /k-1— f }V) y ^/P)^ V v^/H ;:e-=ar->'} y o^^/i^) yn (^*£^J 6 

5) ; 

3- [4- ( {4- [ (3, 5- y :n rn/k-iH- 1:° ^ y — /l^-l— f ;V) y ^yl/] ^ 
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3-{4-[(4-{[3-tert-7'^/W5-(:7cc / pi ^jU)-m-\f ^ y — /U-l-^ Jl-l p< 

M 1 3 1 ) ; 

3- {4- [ (4- { [5- (-< :y i^/U^^iy) -S-tert-^'^/t-lH- If y y^—/U-l-4 /H ?^ 
3 3); *5j;tJ« 

3-(4-{[4-({3-tert--7'^^/W5-[(6-7« ^/Hf V v^i/-2— T/P) p« h =3r v-]-lH- f 9 >^ 

v^t^7i,;^ immw^i 1 3 7)„ 
10 ^^m(D\\:^m (I) <^*ti:bT«. -^jx-f^t^Mi^x T^-^^e^Aii:, -^mM. 

y-^/vm.. M^®^> -^v^^^, ^::^>m. ^^^-^ 
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^d^y— 1, 3 - v';^dry WV- 4 -^/^) b =3fi/;^7/P/J^^^/Hbs ^h^tK 
n ^ c:^/Ht;, t°P y v^/k^ ^/Hb^ ^/Wb. tert— ^^'^^/l^ 

^/i/j:y.7^/i/fl^, i>y ^7i^T 5; y y ^y^^y.7^/^'^b^ tv^n-f /i-;^:3riyy ^/i^^ 
(5 — y ^/w— 2 -;^^y— 1 , 3 — i^:t^yu>— 4:---( y 5^/1^31 ;^ 7^ y'l^ 

*fc. 'fb-a^^i (I) oy"n KyyiJ^'fi^ JS;i|^0 1 9 9 0 <^fij rg^n^pOPJ 
25 m7#^^^tf 1 6 3M>0^b 1 9 8M^^:ia^$;^^TV^6 J; 9^ce^a^^#-e 
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5 t ;5„ 

f)^X^ 60 

'fb-a-^ (I) (T^^ (la). (lb) is^xj (ic) xmf^-^fh:6it^m i^M^mt 
(la). i\:,^m (lb) doimb-a-i^ dc) ^:B&-t-)) f*. M;t{*j^T<^)Rj:s^ 




U-(CH,)n ^^^L r4 



COR^° ^"^^^Y^R\R^ 



r' r' 



(II) (IV) 

Het-X (V) fi5*=>s 
Het (CH^jn-^J^Q 




. (la) 

H--(CH,n-0lo^; _ Het-(C^)n-CL r;^ 

R^^^^CO^H R-^^COR- 

fb) (,c) 

15 f±\ •^hy'>^. y^!>A. -v^i^^'^.v-i^A, ^. 7x11. »a\ 
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nS;0^b^fm6»i^SSr 1 ^'^ev^ L 3 UTV^T J; V^C e-i y — /l^;^/!^ 

^ (II). (Ill) *5J;tJ« (V) (UlStc, (li), -fts-a^ 

(III) ^Xmt^m (V) i!B&i-) f^miRp^pi: bTW:Bt3:A^X^> i 

^ (IV) xmt^-^fh^^t^m (^b^#) (IV) i!iii&-f-) it^m (id 

(III) b^^m^^t^^t\^^^ni&'t^^ti!i^X^^^ 

(i) Lj^st Kn fb^tJ (IV) -fb-^i^ (II) tit^m 

(III) (v^:/-fe--:x;^ (Synthesis), 1 9 8 1 1 ~ 2 7 H) Jz: 

20 J; t^i^jti-^ ^ i:^s-t?^§„ mRmx\~i. ih^^ (ii) irfb^^^ 

(III) i:Sr> r y^v':^/^:?}^^>'^v'^9=-/l^> v^;;^7/^4?>'^v^-f y :7"n tVi^, 
1, 1' -(ryi^:h^i^^:^>fi^)i^if^V i^>^t*(DTyz:^:^/i-^^iy9— hm^ 

(D^^mmit^mm ^^^^ -^^-y-v-^^ ifoiafp^^fb^^s ; n, n 
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V hVr^ h^tnifcDT^ ; i;?^ n n iJ' n n :^/UJ>., mm.itm.m. 

fe^o Si^^iy.-SfijlS'T^- 2 o°c~^ 2 0 o°c. 0^ b< (i|tio°c~|^ 1 0 ot: 

10 w^^rn (III) <^^ffl*f*^ -fti-a^^j (II) i^/^j->tL.. 8~^5^/v, 

m ^T-j-Jti }Vi^^iy=7—vm\ (om.mm%. ^t^^ 

fhih^m (II) l^/ki^>(tb. ^l~^5^/K 0* b< M 1 ~^ 2^/^-trfe 

o 

15 (i i) i.ffimmm(Dm^^ it^m (iv) t^:, ^b-^^i (id tit^m (hd 

25 y N-p« ^/^*/^;?jNy VT'^ifo^ 3i^r 5: ; 7K*'fb-t- h y IJ' 

h y >:7A7< b'^v' K> -ThV hdrv- H\ h y tert-:^>^ix 

;^ y tert->^ b^v^ K^^i if OT/V-:* y C ^ _ g T/l^^ v' ifjO^^ff 
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(D^^mm^t^mm ; ^--=¥i^>'. ^^-^^^ti: ^(D^^mih:Mmm n, n 
'fL'^^i (III) (Dm.mm-t. it^m (id mo. 8~itiio^ 

15 (II) 1 1^ 1 ~^ 1 0^7K ^!f* b< f*^ 1 S-^/i^-^^feSo 

Mi^?B#rs1{^5iiS^ 5 ^rs^~i^ 4 s B#rsi> 0^ u < nm 1 0 :^PBi~it) 2 4 B#rBTe 

KiJ&M^f^a^^- 5 0°C~^ 1 5 0°C. 0* L< flit)- 2 o°c~^ 1 0 

>fb-^i^ (la) it^m (IV) tit^m (V) (fij^T. -fk^tJ (V) 
20 mm^xh^ (v-i) t^xf. -x^^^mxh^it^^^i\::^'->i^ 

(V-2) iiq^^) t^Rm^'^^^ti^lX^m^'t^^tt^X^^o 

it^m (IV) (V) t(D^^>^\tmi^s m.m(D^^T\^ff'?o ^mum 

M ; TK^'fby TK^'fb-^ b y TK^'fb;^/ y '^7A/^if(D7K^'fbr/^;(7 y 

m-r h y m^Tkm:^ v ^ j>^fs:}£(Dum.7Y.mr jv^o y ; h y "^^^^ b 

^^riXK^ h y r>i^:x: h^Srv' H\ b y tert-:/ hdri/ K^ y tert 

-^^h'^v^K^or/i^;^ y^MCi_er/i'=t=¥ixK ; hy.^^/i^T^v. by^ 
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uVi^^^. N~ ^=f-/U^/l^:^]} 1, 5 -:;?Tif tfi^iJ^ n [4.3.0] -5- 
y^.:/, 1, 4 -^;^Tif tfv-iJ' n [2. 2. 2] ^j-i^iJ^:/, 1, 8 - v^Tif tf v'iJ' 
D [5.4.0] - 7 -l^^-r'ir^-T'^^cZJ^^^itSS ; p^^/H' ^'^A, n-^'^ 

{^##1 (IV) t^h^m (V) ir(DSJ^;;fi^J^;;^;n7F^?ltt^=e^W^fflv^T^T5 <^/^^ 
/K tert — ^^i?' y — /V#(DT7^=i— /l^^ ; 1, 4 — 7^ h ^ t 

x/K 1, 2 — v^y b'^ev'^iJ'^'. ^^w^iJ^y =1^/1^— v^y 

\Y.^m (IV) tit^m (V) ^«M^SrffiV^T'^E^^i$-fr5r.i: t> 

x.fi/>°^i^!J^ Alb^itt) CM : -^--"^ v't^ A(II)ri?7=-— h> 7^h^^^(by:73^ 

25 ^/kjj>;5^:7^ v^i>A(o)^ itfbf^:^ ( h y >')/^°^ v'!^' A 

(II). i^i? P n t*;??; ( h y ac^/P7j.;p^:7^ ^^)/N°7 v'^7J^(o), hy;^(v^^^v'y 
x^Tir h:/) v>^-^9v^!>A- 2, 2' (■i^:7 3^^/i/7}N>^:7^ y)- 1 , 1' 
-t*-^y^y^, S^^/-?^ v'li/Adi) i 1 , 1' - tf>^ (v^:7c:cc=:/^7j^;^y ^ y ) :7 
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<D^gffi»f*, fb-^i^ (IV) l^/Vi^^fU. ^0. O O O O O 1 ~^5^/K 0* 

10 -fb-a-tj (V) (D^ffi*f±. 'fb-a-^ (IV) i^/ui^nv. mo. 8~*tii o-=e-/i-. 

0*L<f*^o. 9~i^2^/i^-T?fc6c *fc. ^b-^i^ (IV) 1 

s^&miif*^- 1 o°c— ^2 5 o°c. 0* b< i'^mo°c—m 1 5 o°c-efe5o 
Rf^^mmmt^m dv). ^fb-a^^^ (v), ^jR^sfe^R. m.my.i-±mm<Dmm. ^jt^ 

1 0 0B#rHl-efes. 

fb^i^ (lb) it^m (la) Sr;!JB7K5>«¥S;^;t-#-t-^i:^cJ;t)M3t$tL§o 
ifi^s^tf btL^o rr.-e. /^-r^^«s ^;r-/w*fc{*;^/^:7^ Ki:#.^-t-§r 

text--:/ V^-y Yn:i£(0-rjv:fy V ^MC -,^^TJ^^^^-y Y ; h P ^^/i^T 5: 

34 
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5 mmal^co^mmm. 1, 4-v^^=3rf->'. 1, 2-v^7« 

bds^^yoii? :/f^ifC>::n:— T^/P^ ; N, — i> ^ ;V J>.T ^ \^\ N, N-^:^^ 

sj^^BtrHif^ji^^ 1 0 ^^m-^m e o b#Pb1s u < f**^ i o i 2 Btr^i 

Tfe^o K^&a^fiii^^- 1 0°C~^ 2 0 0°C. 0* b< «^0°C~^ 1 2 
15 'fb^i^ (Ic) fi, 'fk'^i^ (lb) ^g#:<2i:^o:^feXf±-e;jT.J-^T5:*rfe^fflV^ 

'^J;^f^. (1) -fb-^i^ (lb) i:^:R^"'-L' (R ^ figm$tLTV^T 
t> i c 1 _ e r /i^^/v-^^^i-) xm ^fi^ it^!^ t SrmK#feT ^^Rm ^ 5 

20 ; (2) -fb^iit^ (lb) :' R^^-uxm^fh^it^mt^^ mmm^^T 

=7K tf;^ (2-::r^y-3-::^^i^y y v'^7^')7^^;^:7^ ^-^^ n y K)] ^^v^-cli 
v^§^MS^£;^j:#i-;^fe ; (3) (ib) (DRjt^i^mmi^ mx.a. m^^^^ 
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10 



m-^M Wl^it, K« (N,N' X2^e^zy/u:fy^uy^ 

(lb) i:^:R^'''-H (R"''' ttttm$t^TV^Tti j;v^r 5; /K^^-T) 
^$tL6fk;^i^t%^^S$-&6:^?fe. -fb^J^ (ib) (oWi^^^mMW- m7L\l. m. 

(VI-1) */=fS (vi-2) 



Het— X (V) 
*fcl* 
Het— L' (V-3) 



R" = CH20H<D»S 



R11 = CHjOHmM'OJlg^ 



-Het- 



■(CH,)n-0^^ 
(VII) 



K 

.Het-(CH,)n— 0^OH 



12 



(VIII) 



15 




(II) 



Het— (CH,)n-Q^O 



? R* 




,3a 



COR 



7^^/^3:7^'S:^fc(±t Kn df->x^ ^/i/S (fcfciL. ^ (VI-2) J^*5V^T 



36 
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^ (v-3), (vi-1) i3ji:xj^ (vi-2) xmt>-^rL^i[:,'^m im\^. (v-s), 

5 (VI-1) *3j;mb#i^ (VI-2) tm-t) f^miRn"p i: bT^:Bi-A^-e#. 

R"*3j;t>*R ^'t?:?F$tb6 Tg^^ $ :Jt,T V^T J: V^ C ^ .4 T/^^ ;^7l.7i? 

^/l^Sj i LTf^. m-^l-fy ^^n^'^J^^, C i_6T7l/=i=^->K?tC 

(i) fb^ij^ (VI-1) •^fz.m^L^m (VI-2) (^R"^St Kn ^v-p^ ^71-^(7)^ 

^ (VIII) -e^ib^tL^fh-a^^i ('fb'^^ (VIII) tm-ir) ^jf&sCil^*^ 

n^ih^m (IV) kih^m iy) t(D^m'tmm\^\^x. it^m (v) tit^m 

15 (VI-1) t ^KJ^;:$-*6>ei^. (v-3) tit^m (VI-2) 

-1^ 6 r J: "9 ^: ^s-e^ 

(ii) (VI-1) ^ fc fi-rb-a^i^ (VI-2) <7)R ^ ^;OS@i^$ttTV^Tt> J;V^ 
Ci_4r/^=i=3rv'-;^/l.7l?:^/l/^^fcf**:/^5:;l^^(D:^'a* (BP*Js R'^id^R^^-^^ 

fc5#^). fb-a-^ (VIII) jtis (i) ^i^5i^o^^fet3ict 19 5^ (VII) xmt> 
20 (fk-^^i^ (VII) tm-t) ^n. ^n^m7uR}t^\cHir:it{cx^ 

Myu^jt^n, m%m^m^\ nmKm<^xfft^ti^o mMTumtx^xn. 

K$g#:^^^^<^:^?^^^^^ ; v^v^T ^ /I^tI^'^ ^'j'cC if <7)T/^=3r 

37 
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i^. r/]^^/i^-:^^ymt.tinv'^9:y(Dmmmn. (vid i^/i^^^i^i-l. 
5 mjn-vm.mi-^rji^:tiv-^m^^t£) (Dmm&it. it^m (vid i^^b/ukmv. 

mi 0^7K ^f*b< l~|^5^/^T'^§o 

—JU^ 1 — r/P^'-^y — /K 2 -:7"^/^V— /K tert-:7"^/^r/l--=i— /l^^cCifOT 
xh7fcKn:77i/> 1, 4 1, 2 —Z^p^ h^iy^-^ l-'ti: ^(D^ 

20 'fb-a^i^ (la) KiS^S^l ^Cl'^b'ttS'fb^i^ (II) tit-^m (III) i!<753fcMK 

)Si:l^a^^:bX. 'fb-a^J^ (II) tit^m (Vin) ir %^J|^ ^ i: J; t) 

'fli-a^^/ (I) 4^. Het;05Ri3_Het' (R^^figmS^. Het' nEetXTf^^ fh^W. 

25 m^-A^R^^ ClkT^Oit^S^ (Id) :JoJ;mii^#» (le) ^^l*3V^Tf±. -^tb-e^PG 
^fcf*H) irJ^-a-tSSSr^t-) ^ (If) *3J^t>* (Ig) T^ib^i^b^fk 

(^M^mt^m (id jojzmb-a^^) (ig) tmi-) M;^{mTosjs; 

38 
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■^-e«^%$ttTv^Tt> J;v^C6-i4T y — /i^S ;*3j;t;«C6-i4Ty — 

PG-Hef-(CH3)n-Q^O^R^^^ M<Sg|(PG<Pl^5fe) _ 

(Id) 

H— Hef-(CHJn-rt _ R^ R'-L' (IX) 



(le) R 



R"— Hef— (CH,)n-^^jl^Q^R 

R' 




(If) 

R^ 

R"— HGr-(CH2)n-Q^ r2 
(Ig) 

^ (IX) -e^t^^n^'fh'^tJ (IX) tm-t) nr^m^t i^xmBKA 
^ (Id) xm^^n^it^!^ iit^m da) tmir) tlriB u fc^j^;;^ i *3 
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^ (le) x^m^^fh^it^<^ (it^m (le) tm-t) f*, ^i^^jk^(Dm^mR 
it^!^ (If) it. R)^^^iK^n^it^m (II) ti.i()mmmxh^^[:^m 



(III) ^<Z)S^£;i:[^^i^L-C. ^t^^ (le) ir^lii 



(IX) ^SrSf&^-li:5 



Wls^m (ig) f^. ^JiS^l i'*5tt5'fb^«^ (la) (Dlm7Y-':i^UBU^-h^^(r>^'^ 
xz.^'o. (If) t^hm^-^^^hii^x^^^ 

;o>o n 1 -es^s^s:; (ih) *3j:tj« (li) -e^^^?)^^^^^ (^n^^rt^fb-a-fe 
(ih) i3j:mt-^m (li) tm-t) m^i-t&.T(DRm^4.x7^^n^::^m-M 



HO 




(X) 



^ R^ 



(II) 




Het — H 
(V-1) 



Het 



— (CH2)Ol o 

R\ 

R'^'OCcoR^^ 



R' R° 



Het— (CH2)OL o 



(Ih) (li) 

^ (X) xmt>^ti^it^Si^ (^t^m (X) irPi&i-) itmrn^uti^xmrni^A^ 

^ (XI) -e^;b$ttSYb^^ ('fb^i^ (XI) tm-T) H^&^i {sifc'ttS'fb 

40 
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■^m (II) tit^D^ (III) t(DKm 2:imm\^\^x. it^m (id tit^m (x) 
ih^m (ih) \-±^ i\:^m (XI) b{k,^m (v-d t^m7nmT^y^t&.m m 

X.fl\ ^ 4 M^^^fb^fti^s ^20 282-284 it/ 366 — 368M 

5 (n^it^^m) ; ^^^—r^^ if y <5r ^ ;^7/k yi^-r^7^^ — 
(J. Am. Chem. Soc. )^ 93 #^ 2897 — 2904 1971^; i^^'-feiX 
^ (Synthesis), 1 3 5 M> 1 9 7 5 ^J^^ ^i^|E«) t^l^i-r i: ^31 J: 19 Miti-^ 

5; ^ r> A t'(D^m7hmmh^'^ ; ^ ^-7^ h 7 t K n :7 9 7 

ih^m (XI) 1^7V\Z.n\^X. ^tL^timo. 2 5~^10^/K 0^b<fi|tl 

^.-:^/<;7^^/^if(D^^^;$s^V^fettS>o ^«!fel«(D^ffl»f*, >ft:i^«^ (XI) izi^fU 
T. 5 1 0 0 0 ^ b < Vtm 1 O ~|■^) 3 0 0 mm.%Xh^. 7X*i5 

25 ;&R^;;£;{*> ^:^^i^m(o\X^^\zn>^ (Di^mW.^m^^^^tK^^x-hnt>^^o 
'fb^^) (XI) l.^7^ic:^UT. ^I~|t)l0^/K 0*L<f±^l~ 
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4 -v5;^=3ri^^> 1, 2 ->:;;'7« if(D3z— T^/i^S ; ^i/-^'^'. Yjv 

^ ; N, n — -^ ^^}VT^JVJ>.r % N, N-v^T^^/l/Tir br 5: F\ ---drf-^ 

15 (XI) 1 ^/1-J3l>(t L. ^ ^ff ^ L< fi^ 1 S^/l^-efeSo 

-fb-a-^^ (v-1) (XI) 1 ^/v-l::*!- b. Itio. s—l^s^/i-. 

20 0^ b< «^ 1 

{b-a-i^ (li) (i> (la) (^;!jP7K^«?SJi&i!l^«<^:;^?* 

t;:J;«?^ -fb-a-^J (ih) t^hW^-t^^h-^^^^. 

Rm^'2.'^7T^\^f^\\L^m (VIII) cfi, He-t-e^$tbS^m^S:aS^«^J!^^i! 

b-Cil>7:fi< t> 1 oco^lSJg^^'^^. (cHg) n-i:|^'a'b 

25 TV^^It^^^-efe . :d^on;a^^ 1 -efe^ ^ (xiv) -u^^^ti.S'fb^^ 

Pb-^fe o T t> i- 6 r i: -x? # S „ 



42 
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(XIII) (XIV) 



^ (XII) -vrnt^^fh^ih^m (ih^<^ (XII) tm-t) nifimshtux^Mi^ 

10 ^ (XIII) -^'^tj^^sfb-^^i ('fb'^^j (xiir) tm-T) SJ^?^4 t::*5ft 

^i\^^m (XI) (V-1) i!(Z)S)Si:l^'mtc:bT. fb-^i^ (V-l) tih^m 

(XII) <i!^S;^?$*5^:i:(cJ;i9$^3t-f-5r 

(XIV) ^m^2\^^k-f^ih^m (VII) (^3l7nSi{;;i:l^>^(::LT. 
fb-^i^ (XIII) ^3l5ni-Sr. iricij; 

m^m^>$L-'m\^)^-^x^m^^w.^'t^^t\^^ ^ nm\:.^m-^n^^ti)^x^^. 

20 Tt>J:V^, C i_6T/P^/^-:^/i^/]^^— /i/^ (Mx. {i\ Tir^/i-, ai5=-/i/:;^7 7^7j?^ 

^-^•^ ;v^=-;v^ h ^i/;?7/^4?^/^^ tert-y*" b i^;«7yl^/}^'=7^ (Boc))^ 
T )) 7V:^^xyio ;1^t!^=^;v^ (A 1 1 oc)^ y /v^^^-zv^^ ~7 ;U 

:tl^^/l-y^^/^:t^->^/l^:^^/^^ (Fmoc)^ C 7_i qT ;^77lx7j?^ 
25 (#!l;tfS> ^;xv'/k;t;/k4^^^/i^)x C^.ioT ^ /i^^/\^;t^->-:itJ Ji^^:=-/i-^ 

43 
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15 ^/l^^, O ^_^T JV^jV-iJ ;Vi!^:=.;Vm T-fe^/V^ a^^fVio ;Vi^=^ 

z^^/i^^x y /i-K (M;^f^^ h y ^ ^/i/v' y tert-:/^/^-:;? p« ^/L'v' y /u-^ 

C i_6T/l^^/l^Ss C 7_2oTy /^=^/^£ ^^v^/l^^ h y ^/l^) ^cfiif 

o^^/i^Ss c 7_i oT^/^=¥/^K (^J;tf^> ^i/^^^/W, c i_6 :7'/i^=i^^>'^^ - 

44 
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'm-i. Rmm^m-i^b^i^^jk^cDzijm. mx.itmm. m> ^fu. mm. m^s 

15 ii:^'T?#6o 

20 ^^^"Kh^M^ § i i: -t: ^ , 

^^XJ^G P R 4 O^mW^Tl^^ =f = ;^ ^?&t4)^ #iCG P R 4 0^^#:T=?^;^ 

45 
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PR 4 o^mi^mmmwm. 0^l<{*gpr4 oi'^mmt i^x^mx-h^o 
:^^m(o^t^m^^^vxti:^mmi-±. m^mm (^Jx.{i\ ^lyh. 

tbfciGPR4 o^mw-mmmwi'fm^^\^xv^^(DX\ gpr4 o^m-i^-^m-^ 

\^ • i^mmti.x^mxh^o 

10 ^fet'-. :^mm(Di\:,^^^^m]^xfi:^mmi-±. m^i-t. mmm. mmmmn. 

mmm. mmikm. ^m-^m. mm&. wwpm.. mmm^t. fk 

Tw/v-=¥-)> ^mmmtm. Mm^^^t^^(Dm&;m^. mmm. mm 

20 't&mm^. mmm. mmikm^ mmmwm. ^m-mm. mw&. 'wm^i^-m. m 

m^m^^tix\^^o 

mjM) ^Si26mg/d I 7 5 &mny^ V^^^WM^^B. (7 5 gOGT 

46 
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mskmi^isii- :6 t^7i-=i—:^Mm) -^^i lOmg/d 1 mm^fcn? 5 g^p:/K 

^mi^^nm. (7 5goGTT) 2B#rBm immikm\^^n^^^/^^—:^mm) 

5 4 Omg/d iTlci^^^-r^bt^J (jE^M) T^5feV^4^a^^ r^l^Mj ^P^^, 

— ^Mft) jO^i 2 emg/d mJi-e$)«9. ^^o, 7 5 g^n:/K!>»:ft#i^;^ 
10 2mmm (^J3li^«ic:*5{t6:^^V^=i-:^^SS) ;as2 o omg/d.mi^^-rtft 

#i^i^2H#FBm iW'm^m^^n^^^i^^—:^mm ;6si 4 0mg//d ^±2 

15 0 Om g/d 1 *^^^i-t>t#>T*fe6o ^feti^. AD AO^^tCIitl^f^. 

ifD-^'fi: (^fl)RlfiL^t-*3ft5^Vk=i— ;aSllOmg//d 1J^;^±1 2 6mg 
/ d \ ^%M<D'^M^ I F G (Impaired Fasting Glucose) t^^o — WH 
OOlR^t^ J:tLf^^ ^IFG (Impaired Fasting Glucose) 7 5g^ 

20 /d 1 ^VfTrfc^tft^i^ I FG (Impaired Fasting Glycemia) b^^^, 

ft)ift^Mlt> IPG (Impaired Fasting Glucose) *5j;tJ«IFG (Impaired 
Fasting Glycemia) (D^VS ' ^^^Mt l.X%m^^hfl^o ■^mm(Di\:, 
^WW.. W^tgM^> I FG (Impaired Fasting Glucose) ^fcfil 
25 FG (Impaired Fasting Glycemia) t^h^Wi'M^(OTMM.^VSit-t ^ ^ t i^X 

47 
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t°y Ks ^"yt^-r^Ks ^'y T/y-zv-T^^if^s^tf fetbSo 

^^t^m. Mx.fiv^>°>/y ^ K> -fe-t-i^y^K> i-'ri^]}^h\ ^^iJ^y^K* 

« ^ O ;^ 7^ v- T> ^ 7)< f p (7) y - K m { b ^ if ;0 5 p if ?3 6 o 

— ^6^^-fflv^bttTV^5 g#:<^^(D^^j3:t*feoT> :*:^P>^(D'fb'^i^^^<D* * fe 

20 ^ij. ^m^'mmMs nmp^&^m. mmiHmMm. ,^Mm). ^mm m-.m^ 
mm. mmm). m mm^m. mm^D. ^u^yh. m^m. mmm m 

^m-^. 1 0 ^fc 19 ^ It) 0, 0 1 /^V^bl^ 3 Omg//kg#:S> b< O . 1 

^^V^L^2 Orag/kg#:m^^ L< 1 ?feV^b^ 2 Omg/kg^MTfe^o 

48 
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^mk m^m. ^^m. mmm. mmMm(Dmm^m\^^^:ithx-^^„ 

10 ^^%/3fsmi)^m-fh=)C\^^o 

49 
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10 ifim-fh^^. 

t b y '^MM ; 4>-:^V ; ^ ^ ^^-i' y ^^ffilb' ; y v 

(Reglixane) (JTT-5 0 1), ^-hi/y^^^y^ (Netoglitazone) (M C C - 5 5 

5). GI-2 6 2 5 7 0> FK-6 14, y #i5^' y ^ ;x (Rivoglitazone) ( C 

50 
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S-0 1 1). iJ^^^y iJ'if— /I/(Muraglitazar) (BMS-298585)^ W099/58510J^fB 

m(D^\^^m (M^{^(E)-4-[4-(5-p«^yW2-:7aLC:^/W4-::e-dE-f-y y/W;^ h^^y) 

^ yl-4:-':7 a:,::^/umM). W001/38325lC|B^<^'fh'a'i^> 
y^if — /l^ (Tesaglitazar) (AZ-242), BM-13-1258^ LM-4156^ MBX-102^ LY- 
5 519818, MX-6054, LY-510929, ^ iJ'^' y ^ (Balaglitazone) (NN-2344) , T- 

131^ fzLn^ (Dm.. THR-0921), <x - /\^=i iy^—^m^M m : 

GLP— lS:^#:r=i'^^b [M: GLP-1 , GLP-IMR^J , NN-2211 , AC- 
2993 (exendin-4) , BIM-51077, Alb (8, 35)hGLP-l (7, 37)NH2, CJC-1131^], i^-^ 
15 I Vm'^M (M:NVP-DPP-278, PT-100, 

P 3 2 / 9 8 , P93/0U NVP-DPP-728, LAF237, TS-021^), )3 3 T =t =^ :^ h 
('0'i|:CL— 316248, SR— 58611- A, UL — TG-307, AJ 

-9677, AZ4oi4o^), T ^ y :/T h : A y K^) , 

20 la^^lj (M : y =1 — 4^ y ^ — if IM^^IJ, iJ'Vl-rn _6_;}^^37-5,^ 
— pa ^ ^IJ , /I^ =f ^ ^IJ # ) , S G L T ( sodium-glucose 

cotransporter) Pl-^^lj (M:T— 1095^), 11^— t Kn ^-✓'JJ^T^ n ^ 
t Kn<5^^-^— ^^PJ.*^ (#■!!: BVT-3498^) , Tt^V ^^*fc(*-^(Df^tlj^, 
IKKP£#^ (M : AS-2868^), uy^ym-ifi'li^^m. V h ^ ^ ^y^^-W-i"^ 

25 lil^ (WOOl/25228, W003/42204, W098/44921, W098/45285, W099/22735tCia^t^) 
'ffc'^#»^), ^'/Vz:i^^'—^^mY.m (M : Ro-28-1675) mt^ifhfX^^o 

h (SNK-8 6 0), AS-3 2 0 1, ^i-/UUy^^ iy h (ARI-5 0 9), 
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C T - 1 1 2^), ^m9^^^^^^'C^^(DmMM (•^J : NG NT - 3, 
BDNF, W001/14372jc:|a^<D^3- — n h U ^ ly^^ ' S^m^&MM (^!l^{i4-(4- 
^ U a :7ci^c=^/P)-2-(2-7< ^/l^-l— 1' ^^y^V /k)-5-[3-(2-7«^/P:7cc / 
12 t:VU'];^=3ri^y'— 7l//te if) m) . ^tiy^^iy^i — -^^c (pkc) W^M (M : 
5 ^ V Z^U— h (ruboxistaurin mesylate ; LY— 33353 

1) AGEpl^j^lJ : AL T- 9 4 5^ t:°-^<5^"t;?^, t°7^=^1^^>'^ 

]sr-:7cc•:^v^7^^r y y ^J>.^vi 5, (ALT-766)^ EXO-226, 
ALT-711, t^y Ky^- (Pyridorin), t° y K^f-^^-^). ^tt^*^*^ (^iJ : 

10 ^ (BIM23190)^ T:^h^iy::^-yii^i'/l^l^^^l^—T-(^^^'^i-—^-l (ASK-l) 

ffiflgjfiL5i£-/^^^ij bT{*s HMG-c o AMThmmmmM (m -fy^^^^^^f- 

l^^ ^^'^ a/^j^iJ?^^^ T b/w^;=<. :7/w^>?. 

15 m.^) m). y^>7Ti^>'^^mmumm (m : wo97/io224iz:iB«(D<t;^#>. 

(^N- [C(3R, 5S)-l-(3-T-t h ^v'-2, 2- v^T^ ^71^:^0 t;VW-7-i^ n n-5-(2,3- 
■i^7« h ^ v':7ai^/^)-2-;r=^y-l, 2, 3, 5-7" b 7 t Kn-4, i-^>'y';r=3rf--g^ t° 

25 (2,5-v^fc Yn-b-:t^y-4:\{-l,2,4r-::^^-^-Jry'—Jv-z-^;v)\f'7z^^;v-4:-^ 

52 
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; MCH^^ (M : SB-568849 ; SNAP-7941 ; WOO 1/82925 *5 j; tJ« 

W001/87834iCfB^(7:)'fli'a^i^#) ; = ^ — n ^:7"^ KY^^^^ (fil : CP-422935#) ; 
5 ^^^^tf/-f KS:W#^*^^^ (M : SR-141716, SR-147778^) ; I- ]J ^J^^^ 
m). 11 13 - fc K n dr^y 7^ n F-T^' t: K n ^-^—^^^MW: (M : BVT-3498^) . 
1^ y (^ij : HtjV y^^iJ'iyh, ATL-96 2^), jSST =f c:^^^ h 

(|?iJ:CL-3 16243, SR-58611-A, UL-TG-307, AJ 
-9677. AZ40140^)> ^-f^f- Kfe^^^fU'J^ (M : W^^^'. CN 
10 TF {^m^¥?m.9^^^=f') =t Wi/;^ h^^^-r =f'=:^ b (M : y b 
y:7^b, FPL-15849^). ^Stfe«iJ^ (M:P-57^) #:eis^{f b;JxSc 

Tv^K, pi^^ u^rz^ V^^ms JrCT/l^ K:^xn >-^^IJ (^ij : f n y ^ ^ b 
hyrAT^W^-^), ;^miJi.7K^*Ri.^^lJ m : r^^yy ^ y^^m). 
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:y^^y a^u^^, ^l^^^u^^l^ (IL) 3 ncr.— $IJ#H^ : 

IL-2, I L— 1 2 if(D-f — n-f UV^o 

tj7 iJi'yW-T" y h y 1^7 Ji. (dalteparin sodium) fi.}^)^ 17 >^ T y >- 

(M : T y y U> A if) , ^ f 13 :/tf : Tyi^;*' b n/^^^ 

(aragatroban) fi: if) ^ jfiL^4^j|?^ (M : n ^^s^-^—- ^ (urokinase) ^ ^ y 
10 (tisokinase) ^ T/l^T^TT"^^"^ (alteplase) ^ "-"^ (nateplase) ^ -^t^/ 

"^(monteplase), ^ 7^ (pamiteplase) if) , lftL/MM^^$IJ 

^ (M : ii:^^;^ o t:°v^>' (ticlopidine hydrochloride) ^ :a ^ -J — )V 

(cilostazol) ^ --T =1 ^^^/I^^ ^ 7 a h h y !> (beraprost 

sodium)^ li:^"y-/W7K^'V'^— b (sarpogrelate hydrochloride) if) fi:}i%^^ 
15 {ffe;Jx5c 

#3M«3!£?^^^IJi: L-Tfi. f^T /^:7 r K — (alfacalcidol) , 1J 

(calcitriol) ^ j^/l^;^ }^ >- (elcatonin) ^ ■y-<5r;^7/kv' h 
( calcitonin salmon )^ ai. :x Y ^) :^ — ;v ( estriol )> -YrT^y^'^Jj?^ 
(ipriflavone) ^ y ir K n b y i> A (risedronate disodium)^ /-^ 5 K 

20 n >'^z: h y >:> i>. (pamidronate disodlum)^ T K n ^'^■^ h y 3s7KfP 
^ (alendronate sodium hydrate) s ^ Ki=3 "y^ZL'f' h y l> A (incadronate 
disodium) fett^So 

fet^:^^i: bXf*. #"!lx.f**i5^ y (tacrine), K^-^v^^l^ (donepezil), 3 
25 ^■^P^.^i?''^ (rivastigraine) , ;^f^:/i?'^:/ (galantharaine) ^i)^^\'f h'iCXj^ ^ 
' W%^%-^nmh\^X\^. m7L\-tmM-yyi!^-^-^'~Y (flavoxate 
hydrochloride), =^"^ (oxybutynin hydrochloride) , i&^>^n 

t'^y^- (propiverine hydrochloride) btV^o 
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(m : ='^^>^^'^mm). ^^^z^^^^^. igf-i, 

^0^-f-§ia^-trfe6TN F- a, L I IL-6, :^ 1^ ^ ^ ^ ^^M\ZM-t 

$£.1-. lt'fbll.»^J(M :ALT-711^). W&n^Ummm :Y-12S. VX853. 
10 prosaptide^) , ^ 5 : 7*'-:x:7'7 5: T ^ MJ P -i'^:^^^ 

^TAy/5>Ay^ (M : ^-^t h y V?:/, b U U^^jV (Trileptal), 
(Keppra)^ y-^;i'-'^>- (Zonegran) ^ Zf U ^ ^ /"^ 3 l-" (Pregabalin) ^ =Hr 
(Harkoseride), ^ ^^-^ \i° 1^) ^ ^^f^MW: : 7« =3r^X 1/^^)^ T 
ir^/U-n y K(#>J : ABT-594). K-fe y (^J : 

15 ABT-627) , ^ / T ^ >gt «9 52<^PJ.«^ (M : b ^ K/l^) > i^mtt^?ffi^ : * 

20 6ri:^s-e^5o 

25 (2) i^mm(Dit^mtwmmmmfi:^mm^^m^^^^t\z.iiy), ^^mm 

(4) 7|s:|§B^C)^l^^i^i:^f^Xi:Sr#>^-t-§^i:l-J; «9s mm^^m^hti^. 
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xn, mK.it, (1) ^mm(Dih^mtm''^:^t^mmi^mmitvxn^ti^^ 

i^mmiti^xnhfi^ 2m(omm<Dm-'m-^m^x(Dmm^^i3\,^x(D^-^, 

15 2»o^^|JoM^=c5i&-^^i^g-eoH#ra^^*5v^To^^ m^it. 

mmm 

^mmits m^sir(D0nm. mmm. mmm:^^xj^mmm\i^^^xmv<m 

20 m^ti^-A^s :ithtb(Dmnmti:'^mmx:^<^x. :^mm^m'^ir^h<DXitfj:<. 

s : i^i/^'l-^^/h (singlet) 
d : ^^y^^l/^yb (doublet) 
t : h Vy'^y h (triplet) 
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q : ^ T V b (quartet) 

m : •^jV^'fX^-y f (multiplet) 

br : -fu—V (broad) 

J : y 'Z^ ^) '^f'&W. (coupling constant) 
5 Hz : ^JVV (Hertz) 

CDCI3 : fi^ t2 tz tJn/I^A 
DMSO-dg : dg- p< ^yl' ^ /l' tJn ^ K 
^H NMR : -fx^V^^mM^.^^^ 
TFA : by7/^;rn@^^ 
10 £JlT<^)##M*5J:tJ«l^ifeM^-*5V^T. Yjv (ms) ^^W^MM.^^ 

MS WW^^ : iJ' — Xii ZMD, r^::^-— — Xtt ZQ2000 ^fctt-^-l' iJ' n-x-;^ 

1i y V^ir — J^^ IIo 

-l';t;X'fbfe : 'ffll^W^'l'^^Wbfe (Electron Spray Ionization : ESI) ^ ^fcfi 
15 I^^JE'Tti^'f :^>''fL^ (Atmospheric Pressure Chemical Ionization : APCI)o 

NMR M^^^ : y r VarianGemini 200 (200MHz) ^ Varian Gemini 300 (300 
MHz)^ -ZfjVtl^ • AVANCE 300„ 

20 frofco 

tiy \ YMCCombiprep ODS-A S-5 /x m, 20 X 50 mm 

25 i/^v^^^^ ^1^^^/l^A:0. 00 5> (A l^/B ^^ = 90/10) , 1. 20 (A M/B 1^ = 90/1 
0) ,4.75^ (A^i^/B?^ = 0/100) ,7.30^ (A ?i^/B ^ = 0/100) ,7.40 ^ (A ^/B 
^^ = 90/10) ,7.50:$^ (A ^/B ^ = 90/10) . 
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iJf hf-^ ^7l/B:0. 00 ^ iAm/Bm = 95/5) ,1.00 ^ (A?^/B|S = 95/ 

5) ,5.20^ iAm/Bm = 5/95) , 6. 40 5> (AWB^^=5/95) ,6.50 ^ (A ^ 
= 95/5) , 6.60 5^ (A^/B?^ = 95/5) . 
: 25 mL/rain^ ^l±J?^ : UV 220nm 

(mp) m^it, mAmMM:^^ (BQchl, B-545M) 

^^-MS^ -e o T t> J; V \ 

1 3-(l, 3, 5- MJ ^ ^/v-iH-t'^ /^-4-^yp)^^Xr/^7''t K 



4->*'a-=e-l,3,5- MJ p{ ^7k-lH-t°^y— 71- (2.84 15,0 mmol) *5j;t>* (3- 
7tN7lx5:7l/v'ccc^/l/) Tj^^a (2.13 15.0 mmol) ^ 1 M ^^.-^ h V ^ 

m (30 mL), (15 raL) :}o J; t)« b /U- >- (30 mL) (DMI^\::.MM T 

yP-rf^/e^^Lfc^. v^^7=3{^;^(^y:7:t=y^7J^><>::7^^)y^-^^;;^l^7A(0) (0.867 
g. 0.750 mmol) ^MK.f:i„ ^^m^T /Udti^^^^-f^ 80 'C T' 24 ^mMW 

fco ^^tr-i^y ;i7<5^/v;t7 7^i^ n-r b^*^:7^— (5%~95% i^^o^^/i^/^drih 

^) -e»mb. (2.05 g. IK^ 64%) ^^^m^!^ t l^Xnt^o MS: 

m/z 215 (Mr). 

2 [3- (1, 3, 5- h y 7{ ^)V-m- 1:° 7 y*— /^-4-'f yl^) -7 c:^/^] p< i57 y — 




H 
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10 



15 




3-(l,3, 5-h y pf'^/WlH-f^y— /W4-^/^)^:/XT/1^7^> K (2.05 9.5 
7 mmol) ^ 1,2—:;^^^ h^i/^^J'i/ (10 mL) *5j;t>*7^ t Kt3:7TV (10 mL) 
(Dmm^MMl^. 7K?^T-r7K*'fli4^!>*-^ b y ^ A (O.ZeS T.OOraraol) ^ 

0% mm^^f-^^x^^-f-y^BM^^/^) x^mi^s mm^t.^^ (1.20 g, iix* 

58%) ^m^m^ll^ t \^XntCo MS: m/z 217 (MH^. 

3 3- (2, 4, 5- MJ ^ ^yW3-^^^/k)-<^Xr/1^7''t K 




^1^^^^ LT. 3-3— K-2, 4, 5- b P p<^/^^::^:7.ii^^:}b'J;tJ« (3-;^^ 

MS: m/z 231 (M^). 

###11 4 [3- (2, 4,5-hV ?^ -f-jV-T,-^ =!:.:=. ;V) y a:.z^)V~^ :^ ^ J — /l^ 




2 i: LT. 3-(2,4, 5- b P ;^ ^/l^-3-^3^r^yl/)^:xXT/^7^t: K 

•h-^h^m\\^'km^^.'^^W^t\^X%f^. JR^ 83%, NMR (CDCI3) 6 : 1.69 
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(IH, br s), 1. 91(3H, s), 2. 25(3H, s), 2. 34(3H, s), 4. 74(2H, s) , 7. 13(1H, 
dt, J=7. 4, 1.4Hz), 7. 20(1H, s), 7, 31-7. 35 (IH, m) , 7. 41 (IH, t, J=7. 4Hz) . 
#%ffl5 3-(l— <>'i/^;^:7cc>'-3-l'/^)-<^Xr/l-7^t K 



5 (3-:^/\y^/uya:,=^/U):^n^^m (1-7 11.3 mmol)^ 3-::^n ^-l-^i^y^:^ 
•7a:^> (2.0 g, 9.3 9 ramol) *3 J: t)«;K^ir A (4.6 14.1 mmol) ^^^y 
—)V (10 mL) S3J;0« h/^::^^/ (50 mL) (Dm-^mW.\cM7L^ T 7^=f'>-fi^ bfc^. 
•7" y:7cx^::^7lx7iN>;.>'^ V)y-?9>^i>A(0) (0. 20 0.17 mmol) ^;!JP 

;tfco ^J^;:?i^^T7^ =f v^HMT. 70 is B#K«#bfc„ K)&?K^^^*P^. 

hi/ 7:7^- (0^^^^/1^:^=35.-^-^=1:10—1:5) iz:#b. ^Mlb-a-^i (2.1 g. 
94%) ^gJ^^fe ^ft^^t^^ ^ bT#fc„ MS: m/z 239 (MH*). 

6 [3-(l ^>'y^:^:7;3^:^-3-^/k) :7a.c:^/l^]^ ^ / — 71/ 



15 'i^-iX-^^yV^ar':^ ;V)-^:y:XT K (2.1 g, S. 81 mmol) (DM 

tKx t Kn7^ (30'niL) J^lyXf^Ts tK^II^ ^ ^ i>> ^ A (0 

37 g. 9.75 ramol) ^M^. ^MT? 2 H#ftmM^bfCc S)i&l§?SSr7K?^ bfc^. 

!>i>.+7|cfn^ (3.0 g, 5.74 mmol) -^M^^ ^tST' 1 B#^^W^bfCo 

*ifmbfc^^i^^-fe hT?iiiib. ^t^K^^iiJIIi^bfcio a^^i^-y ;^y7^;* 

20 ^ n-^ b i^y — (g^^^^/l':^^f-:/=l:5~l:3) ^^#b. *M'fb'n^^ 
(2.0 g, J|X^ 95%) SrMfe?ffi)l^i^i: bT#fc„ NMR (CDCI3) 6 : 1. 72(1H, 
t, J=5. 8Hz), 4.80(2H, d, J=5. SHz), 7. 35-7. 64 (7H, m), 7. 88-7. 98 (2H, m). 
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^^y^i^:t'7a:^>^t^hmmit^>l^^^m^-^m'^!^ti.Xm^o 11X^70%, MS: m/z 
239 (MH*). 




3-(l-^:xy^;^:7:ii>--5-^/^)^:/XT/I^7^t: K (3.9 16.4 mmol) 
^/—/U (80 niL) :1a J: tJ«7" f ^ t Kn:7^:/ (20 mL) (Djli'a^:^?^^:::^^!? L., tK 
^^^bfCo iO'^^Si-7K^'ft:>^^l>*-^ b y l> A (0.62 g> 16.4 mmol) ^M^tc, 

(3.9 g, Hx¥ 99%) ^4i#,:/y XA^i: b-C#fCo 

NMR (CDCI3) 8 : 1. 73(1H, t, J=6. OHz), 4. 79(2H, d, J=6. OHz), 7.35-7.6 
15 3(6H, m), 7. 68(1H, s), 7. 94(1H, d, J=8. IHz), 8. 04(1H, d, J=l. 8Hz). 

##M9 2-(l-^^y^^;r:7cn^-3-'i'7i/)-<>'Xr/^-7^~t K 




o 



:r.^/u)-^x:i>^mt^hmmit^m^mM^mm!^ti.xm^o nx^ 100%, 

20 MS: m/z 239 (MH*). 
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S 



OH 



bmmit^^^m-^m'^^tVXntc. IK* 86%, NMR (CDCIs) 8 : 1.52(1 
H, t, J=6. OHz), 4. 54(2H, d, J=6. OHz), 7. 28-7. 97 (9H, m). 

1 5->^n^-lH-^ :/ /^-l-;^7 7P3j?>'^ tert-y^/k 



5-:/n^-^ K^/I/ (5,0 g, 25.5 mmol)^ ^^^i^-tert-y^/U (7.6 niL^ 
33.1 mmol) ^ XXI 4-v^p« ^/I^T ^ / tf 2J v'^ (0.15 1.23 mmol) (DT^ h 

= (50 mL) ^m^^ux 3 B#^m#bfco R^mmi^i!^ ^'^m^^mm^ 
^M^xm^m. ummmi^x^ mmih^m (7.8 g, 100%) ^mn^mvti^t 

2 5-(3-7}N7^^/V-:7ai=/l/)-lH->r /^-i-;^/v#^^ tert-:?' 



##^!l5 i:Pil}cbT^ (3-7is7k5/i/>^ n ^/^:jo J;tJ« 5-::/d^-ih- 

#fc<, IK^ 61%, MS: m/z 322 (Mr). 

1 3 5-(3-t K.n ^/i/:7 a:.::^/k)-lH-'i' ^ 
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m tert--^^juf)>hmmit^^^M^mi^!^ t Lxmt^o ^t^im 99%, 

NMR (CDCI3) 6 : 1. 69(9H, s), 4. 78(2H, d, J=5.0Hz), 6. 61(1H, d, J=3. 9 
5 Hz), 7. 33(1H, d, J=7. 5Hz), 7.44(1H, t, J=7, 5Hz) ^ 7. 54-7. 65 (4H, m) , 7.77 
(IH, d, J=l. 8Hz), 8. 18(1H, br s, J=8. 4Hz) . 

4 3-(5-i^ n n-3-p<^/Wl-^;Xi/'^;^ >'a^:/-2-'l'7^)^>'X-T/^ 

CI. 



95%, NMR (CDCI3) 5 : 2. 45(3H, s), 7. 34 (IH, dd, J=l. 8, 8. 4Hz), 7 
60-8. 06 (6H, m), 10. 10(1H, s). 

5 [3-(5-i^ nn-3-^g^/w-l--<^y'^^::7;n^-2--i'/k):7 3^^/k] 

15 p« ^ y — /i^ 



0^M8 tm^\^\^X. 3-(5-i^ n n-3-y ^/^-l-^>'y^^;e-:7^^-2--r7W) 
^>-Xr/i^xt Ki^^fe^M'fb^^^MfetfJt^^i: bTr#f^o 93%, 

NMR (CDCI3) 8 : 1. 70-1. 80(1H, m). 2. 43(3H, s), 4. 78(2H, br s), 7.31 
20 (IH, dd, J=1.8, 8. 4Hz) , . 7. 37-7. 57 (4H, m), 7. 69(1H, d, J=1.8Hz), 7. 73(1H, 
d, J=8.4Hz). 




CI 
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H 



i^-r—^/i- T7«y:*v yf-xfo^^^ (j. Am. Chem. 

Soc), 2002^, 124^, 11684-11688 Hi3:|B^O;^^l3:pCT'a'^Ufc l-[3- 

5 (1, 3-v^;:^^y ^>'-2-^/P):7 3i^/l/]-2-7«^7WlH-'f >^ K^/^ (l. 1 g^ 3.94 

mmol) ^"rVy^i Kny^v (40 mL) \z.mM\^. ^(r>W-W.K 5 W^^^ (10 
mL) ^;bnx.. 50 °c 40 :$^^^#Ufco K^&S?^t3:7dc^:0n;t, 

10 f-^=l:6) ^Mib-^^ (50 mg. 5%) ^Wk^^m'^^ t X^X^fz-o 

MS: m/z 236 (MH^-). 

1 7 [3- (2-7( ^/v-m-^ K— 7Wi-^ /w) r7 ^/i/] ^ y — 



##M8 |W|5|tt3: LT. 3-(2-7^ ^/WIH-^ ^ /i^-l-^ /i^) ^^-XT /l^-r t 
15 Kid^b^M'fk'a^i^^M^.^ftJfc'ti^i: bT#fCo HX^ 100% NMR (CDCI3) 6 : 2 
30 (3H, s), 4.78 (2H, s), 6. 39(1H, s), 7. 04-7. 60 (SH, tn) . 

##M 1 8 4-[(2-7a^::^7k-lH-^ /I^- W /l^) 7^ ^/I^IS^S^^P^ 5^/1^ 



2-y :^=^7V^ (4.2 21.7 mmol) ^ ^V^y^MW^-y V 3 A (60% 

20 t4s 0.96 24 mmol) (OT Y y \l Y^Vyl^ (90 mL) ^XJ N, N-v'^ 

64 





O 
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7V-AT^ K (10 niL) M^^^%7K^^T^ 20 ^mmwi^ft.. Rmm\^ ^-z/t^^^ 

"f-zl-^M-m^m^^^^ (5.0 g, 21.8 mmol) ^Mk.. mUX^ 18 TOM^bfCo S 

5 a-r h 7^ — (|^^^^7l-:^^f->'=l:10~l:5~l:2) ^--fTf-U. ^Jg-fb. 

(2.8 g, 38%) ^mn^^i^^ t l^XntCo MS: m/z 342 <Mr). 

9 {4-[(2-:7cc::^yk-lH-^:/K— /l^-l-^/l')^^/^]:7a^:=:/^}7« ^J?- 




10 4-[(2-:7cx.:=:/^-lH-^ 7« ^/l^ (2.8 8.20 

mmol) ^iSlTKx h7 t Kn:7 7^^ (100 mL) ^il^j^ ^lC?^bfCo ^K^'^^t^: 
1.5 M yk^ihi^4 y^'f-^l-T/U^:^^J>> h^l^^^^MW. (13.5 mL, 20. 3 mmol) ^ 

(|^^ai^/k:^:3ei?-^^=l:4~l:2) tc:#L. ^Mfb-a^*^ (2.25 g, tlX^ 88%) ^ 
bT#fc„ MS: m/z 314 (MH^) . 
##^!l2 0 (2E)-3-(2, 6-v^77^:^n-4-^ h ^ v':7a;^7^) U 7l^^3^^/V' 

O^CH3 

F O 

20 v^^^7^7}^>^7}^y@^^rc^7^ (2. 34 g, 10. 4 mmol) *5 ct rJ^TK^fb^Tt- h P A 
(60% 0.38 g, 9.50 mmol) (DT h^t Kn:7^:/ (40 mL) ^W-^^^l^T 

10 ^TO#bfco ^(T^^^^tz: 2,6-i;?:77i-;^n-4-^ V^l^^>y<T K (1. 
5 g. 8.71 mmol) ^M^. b b 4 V^mMWX^tt.. ^m^^W 
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52%) ^m^^'^^ t VXntCo MS: m/z 243 (Mr). 
##^!l2 1 3-(2, 6-v^:7/k;:e-n-4-^ f dp v':7 c^i ^/k) 'T'n /-^^^^zf^/W 



(2E)-3-(2, 6-i^7/l/;^P-4-p< h^v^:7ai^7WT^ U/^^^^yU- (1.1 4.5 
4 mmol) ^"r h^t Kn:7^:x (30 mL) ^XV^^^ / —/U (30 mL) O^l-g^^lK 
l^I^fPU. 10% y^9i>^J>^-^m (50% ^7Kn"p^ 0.30 g) ^M^. 7K*#a^T> 

10 (1.17 gs HX* 100%) ^^fevftt^i^i: LT#fCo MS: m/z 245 (MH^). 

#%M2 2 3-(2, 6-v?:7/k;^n-4-t drv^:7ai=/I/) >^P^-?;^/^^^/W 



3-(2, 6-v^:7yP;tl3-4-p< h v':7 ^/l^) i/^:3^5^/k (1. L7 g^ 4.79 

mmol)^ m.itT/l^^=-^ J>. (1,9 g, 14.2 mmol) *5it>* (1. 
15 7 raU 9.80 mmol) (D v^iJ' n n ^ ^ (20 mL) ^^S^7kJ^T/5> b^M* -e#M U 

^:x^/k:^def-^=l: 10—1:5) t3:#L. ^mi\l^^ (1.0 91%) 
20 LT#fCo MS: m/z 231 (MH*) . 

###ij2 3 3-{4-[(3-:/n^-^^v^/P)::r^v']:7cn:::^/W::/n/^^^p< ^/l- 



5 






CH. 
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3-(4-t Kn^v^:7ai:^/l/)-7"i3/N°^-^^^/l/ (0.3 1.67 mmol) N, N-v^ 

^^/I'zis/V'Ar ^ K (4.0 mL) mmi^. yK^^mwr. 7i(.miti- h v ^ ^ (6o% m 

tt, 0.073 g, 1.83 mmol) ^M^s mmcX 15 ^mUWVti. ^Vn-T:\ 
m^^s yK^^MWT. 3--^u^^:yi:^/uy^vi ^ K (0.44 g. 1.75 mmol) ^Mx.. 

^^L^h^. H^lEltliUT. *i-fe)^*<DSJ®^b-^#> (0.84 72%) 

NMR (CDCI3) 8 : 2. 60(2H, t, J=7. 8Hz) , 2. 90 (2H, t, J=7. 8Hz) , 3. 67 (3H, 
s), 5. 01(2H, s), 6.88(2H, d, J=8.4Hz), 7. 12(2H, d, J=8. 4Hz), T.25(1H, 
10 m), 7. 35(1H, d, J=7. 5Hz), 7. 45(1H, d, J=7. 5Hz), 7. 59(lH, s). 

##M2 4 3-{4-[(4-':^Vt^^l^i^/}^):^^Z^2-^ a^::^M':fx^/<>^^pi'^7U 



#%M2 3 trnmi^VX. 3-(4-t Kndev':7 3i:=^7^) >^n/N°V^7<^/^*5j;-a« 
4-:/n^-<>->?/l/^^n ^ K/5^b^M'fb^i^^Mfei)*<^ b-C#fc. JR* 72%, 
15 MS(ESr): 349 (MH*), 351. 



4-(>^ n a 7« ^7P)^:xi>/^r/^=i— /ix (9.66 g^ 61.1 mmol)^ 3-(4- fc Kn^ 
20 i^:7a^::^/l/)-7°n/-^>^^7« (10 g, 55.5 mmol) ^ h V :^=-/\^:^ 37^:^(1 

8.9 g, 72.1 mmol) ^Ji^X^T K n 17 7 (200 mL) (Dm^<lb\^. 0 °C M 

TyZ^^Jl-^^^^m^^^^/^ (40% h/kJi^^:^?^^ 32,8 raU 72.3 mmol) ^ 

25 @^^J^^/^=4/l) (^TW^bT. ^m\\L-^m (9.89 g, iR* 56%) ^r^fe^^i! 
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UT#fCo NMR (CDCI3) 8 : 2. 60(2H, t, J=7. 8Hz), 2. 89(2H, t, J=7. 8Hz), 
3. 66(3H, s), 4. 60(2H, s), 5. 04(2H, s), 6. 89(2H, d, J=8. 7Hz), 7. 11(2H, d, 
J=8. 7Hz), 7. 34-7. 45 (4H, tn) . 

##'^!j2 6 {4-[(2, 5-v>7cn^/k-lH-t°n— /l/-l-'l'7^)p<^yl/]:7 3^c=:/W^ 

5 ^ y —/u 




4-r ^ y ^ f-Zl^m^mM (1. 0 4. 96 mmol) , 1, 2-vf-O'y^ 

/Uai-^iy (1.2 g, 4.96 mmol) ^ ^Um^ (10 raL) COMi-n-^^ 4 0 rB^;!jPfiaS?J^ 

y ;^7<5^Vl^;^^i»i^ n>v bi/y:7>f — (^:3s--f-:/~^^f- W@^^^^/^=6/l) {31 
Tl»$^b. Itfeffit^ti^ (0.38 g) ^#fCo ov^T. #bti.fc»ltfti^(Z)7^ h ^ t K 
ny^l^ (3.8 mL) ^^^^31. 0 °C ^#T^ TK^-ft; P ^ l> i^ T ^ = A (39 mg. 

1.0 mmol) -^li^TL^ nmcx 2 0#^m#bfco s;^;:r^T=^^ ^^S^^J-iit^-t- b 

15 y !^7j^+7Kfpi^ (0.68 g, 2.1 mmol) ^I^TL^ m.WiCX 2 H#^S#L/cf^, ^ 

w_ (^d5^f->'/@^^ji^/k=4/i~-^^i^WS^^^^/^=i/i) -elt^bT^ ^M-fb 

-a-^ (0.22 g, IR^ 13%) ^^fe?ft)t>ti^i: L.T#fCo NMR (CDCI3) S : 1.52 
(IH, t, J=6. OHz), 4. 59(2H, d, J=6. OHz), 5, 23(2H, s), 6. 36 (2H, s), 6.66(2 
20 H, d, J=8. IHz), 7. 13(2H, d, J=8. IHz), 7. 20-7. 40 (lOH, m). 

##M2 7 (2E)-3-(2-:7/k;^p-4-7< Y ^^y7 a:.:=.;V')T ^ JJ /l^^^^/l^ 
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7K^^bfcv^^^/VJ?jNX/jN/g^^^^/l/ (9.45 42.1 mraol) b 7 t 

:7 7i/(50 mL) m^m^yKmihi-h y 1>A (60% m\k, 1.54 38.5 mmol) 
X.X 15 ^mUWl^ti^. 2-'7jvirn-^-:^ Y-^i/-<^^:^r )Vy^M K (5.00 g. 3 

2.4 mraol) (D'r h^t Kn:7^^ (30 mL) t^?ft ^?iST bfd, l^^m'^'MM.'^ 2 

(20% mn.^'f-f\-/^-^^^-y) -t?)W^bT. ^M-fb-a-i^ (7.07 
Jix^ 97%) ^^fe?fi:yci|^ i: bT#fc„ NMR (CDCI3) 5 : 1. 33(3H, t, J=7. 
IHz), 3. 83(3H, s), 4. 26(2H, q, J=7. IHz), 6. 41 (IH, d, J=16. 2Hz), 6.61-6.7 
10 3(2H, m), 7. 45(1H, t, J=8. 6Hz) , 7. 75(1H, d, J=16. 2Hz) . 

##M2 8 3-(2-:7/V;e-o-4-^ b v^^^ ^c=-/P-) y^n /-^^/^cc^/V 



(2E)-3-(2-:7/l^:^n-4-7« Y^-y^y zr.:=.)V)T ^ 3 JVWi=^^J^ (7.07 31.5 
ramol), v^b^t Ko:7^>^ (50 mL), zxu^ (5 mL) *5 i t^^^^l^ & ^ (300 

15 mg) (DU^m^a^nm-nnrr . s?u-e i Bfeit#bfc. j5«^«'jbfct^. ^i^^ 

^f-^) (5.97 g. JR^ 84%) bT#/c. 

NMR (CDCI3) 6 : 1. 23(3H, t, J=7. 2Hz), 2. 58 (2H, t, J=7. 6Hz), 2. 90 (2H, 

t, J=7. 6Hz), 3. 77(3H, s), 4. 12(2H, q, J=7. 2Hz) , 6. 57-6. 63 (2H, m), 7.07- 
20 7. 13(1H, m). 

###ij2 9 3-(2-:7/k;^a-4-t Kn dr>^:7cn^/Ix) :/n/-?;x^j:^7^ 



3-(2-:7/l^;^n-4-p< y-^^^y:r^:=-?V)^u^^lyW.=^^J'^ (57.4 g, 254 mmol) 

:|o Jlt/it-fbT/l^S: = (101 g, 761 mmol) (T^v^i^^nn^^^^ (250 mL) MW. 

25 m l-;ri5'^^5^;^— (74.3 g. 508 mmol) SrMTbfc:^. ^fiTT 2 B#K3t 
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fVio=7 J>^^^^V^yy ^— (20% mW.=^^)V/^^^^y) -e^S^b. rnMWL-^ 
m (44.6 IlX^ 83%) ^iEfe?ffit>t«l^<J^ bT#fCo NMR (CDCI3) 6 : 1.23(3 
5 H, t, J=7. 2Hz), 2. 58(2H, t, J=8. IHz), 2. 89(2H, t, J=8. IHz), 4. 12(2H, q, 
J=7, 2Hz), 6. 51-6. 56(2H,m), 7. 01-7. 06 (IH, tn). 

3 0 5->^/U;e-n-2-:7"a kVWlH— Y V /l^ 



h U >^ 31^/1^71%;^ 7fsc=.»^7 Ay n ^ K (0.86 2. 30minol) 0-7^ b 7 t 
10 Kn:7vi/ (20 mL) ^m«#T^ imW^^Y)) P J>> (60% ^fttt, 80 

mg, 1.99 mmol) ^;fjPx.s P?^lCT 20 ^PB^^^LfCo ^^^^f^^;:. W099/09025 \Z. 

WM<D^m\^'^oX^^\^fz. b-y /v^u-m-^ Y—;v-2-^ /v^^/vT'"^ K (o. 

25 g, 1.53 mmol) ^-mx.. 70 °C tdX 3 Np^^^Lfeo M^&?S^?^*Pm> SJ^^ 
tl.r::|&*. 10% ^-N'^v^lJ'i^-^* (50% -^i^Ui. 0.1 g) *5 J: t>V / — /V (10 

mL) (DU^m^. 7K*#ffl^T. 3 mmmw\^f-o w^ttsub. a^^^^jEES 

20 /I ^=3rf-^/g^^:3^^/P=4/l) iZlT^MLTs SM'fb^^ (0.18 g, 65%) 

^Mfe^ffiJl^i^i: bT#fCo MS(ESI+): 178 (M+H). 

3 1 3-(^ n a ;^ ^/^)-4— T y:f Y ^^^-<>y^rjv^}i K 



4--Y y^T" h =3rv^^>'Xr/^-7'~t K (6.9 38.7 mmol), ^itT /l^ ^ =^ (1 

25 2.9 96.8 mmol) ^^XT=-Vn^^:y (39 mL) <Dmi^'^\^^ 0 °C ^#T> 7« 
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hdrv-T-fef^/l/^ P y K (4.1 mL, 44.5 mmol) ^Mk.. mm^X 3 &^mMWV 

5 ^L. mmi\i^im (5.22 g, w 6o%) ^i^.^i^^t\^xnf^o 'hnmr (cdcis) 

5 : 1. 08(6H, d, J=6.9Hz), 2. 19(1H, m), 3.89(2H, d, J=6. OHz), 4. 68(2H, 
s), 6. 98(1H, d, J=8. 4Hz), 7. 84(1H, dd, J=2. 1, 8.4Hz), 7.91(1H, d, J=2. IH 

z), 9. 89(1H, s). 

3 2 4-^ yy^ v'-s- [ (2-:7 ^;v-m-^ K— /i^-i— r /l^) P« ^/l^] 

10 ^^-^CT/l^T^t K 



2-:7a^r^/WlH— r ^ (0.94 4.85 mmol) (D N, N- v't^ ^/I/?fs/P T ^ 

K (10 mL) mm\^. 0 "C «W^T> TKm'fb-^hy (60% 0.19 4.85 

mmol) ^Mtl^ nmcx 5 :$>^^#LfCo #6)ttfc^S-^i^ti: 3-(i^nn7<^ 
15 /P)-4-^ y:^ h^ariX'^i^Xry^-r't K (l.O g, 4.41 mmol) *5 J; T>* a »> b MJ 
t^J>. (0.73 4.85 mmol) ^iJQ^Xmm^X 2 S^mMWl^t'o ^J^^ll-Tf^s K 

mm^mm^^/i-\^x^$^\^. 5% MjK*;^^ i>i^7K^I^*5J;t/t&fp^it7jc}c: 

^"7 J^^ ^^Y'^y'y (^^f-Wi^^^^/l^=10/l -^■S^-^:y/^^=s:u^;V= 

20 4/1) t^ntmuT. ^m\^'^m (o.eo g, 36%) ■^u^m^^h\^xntL. 

NMR (CDCI3) 6 : 1. 03(6H, d, J=6. 9Hz), 2. 13(1H, m), 3. 88(2H, d, J=6. 6 
Hz), 5. 37(2H, s), 6. 71 (IH, s), 7.00(lH, d, J=8. 4Hz), 7. 09-7. 20 (4H, m), 7. 
32-7. 46 (5H, m) , 7. 69(1H, m), 7. 80(lH, dd, J=2. 1, 8. 4Hz) , 9, 64(1H, s). 

3 3 [4-^ y ,h =¥v'-3-[(2-:7a.c:^/^-lH-Y Kw^-l--l'/^) 7« ^ 
25 /W] :7 ^ ^ / — 
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K (0.6 1.56 mmol), i^ / ^/U (3 mL) *3j;-a«7^b^t Kn7^>- (6 
niL) (T^^l-a^i^i^l^ 0 °C mWT. Tl^mihyi^'ymi'h V OO mg, O.rS ramol) 

— (-^^f-Wi^^^5^/v=io/i— d5-1^^/i1^^al^/^=l/l) jzi-cH^bx, m 

m^t^^ (0.60 99%) ^M^m^mt\^Xnft.. NMR (CDCI3) 5 : 

10 1. 00(6H, d, J=6. 6Hz), 1. 37(1H, t, J=6. OHz), 2. 09(1H, ra) , 3. 79 (2H, d, J=6. 

6Hz), 4. 40(2H, d, J=6. OHz), 5. 36(2H, s) , 6. 62(1H, d, J=l. 8Hz), 6. 68(1H, 

s) , 6, 88(1H, d, J=8. IHz), 7. 10-7. 18 (3H, m), 7. 23(1H, d, J=2. 1, 8. 4Hz) , 7. 
29-7. 48 (5H, m) , 7. 68(1H, m) . 

15 y 



"Z-y :xu=:.)V-m-^ (4.64 24.0 mmol) (D N, N-i> ^ ^/I/tJs/P- T 5: 

K (50 raL) mm\^. 0 °c «w^T. i^nwL-rv^ t7J>> (6o% m\^. 0.96 g, 24.0 
mmol) ^Mx.s nm^x 10 ^^im#byto nhfift.m^m\^ 3-(y'n^y^ 

20 /l/)^S#i^y ^/I^ (5.0 21.8 mmol) ^Mx.Xmm^X 2 B#rBl«#bfCo ^ 

mm-^m.7K\^xmw\^. i^.i^^mk-^^'^i^^Mcx^mt. ^^miilt. 3- 
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[(2-:7cc^/WlH— r ^ K — /i^-l-f (3. 67 g) ^#fCo 
OV^-C\ ^f^m(Dy' b7t Kn:7 7^ (37 mL) Mm^. 0 °C ^#T> TK^fb y 
^^J>.T/l-^:^^J^ (0.41 10.7 mmol) ^ABxl. I^MJ^lT 2 B#^^#bfc„ 
Si^;^^T#> RJ^^WK^mTKm-r h ]} ^ J^.-f'?^^^ (6.9 21.4 mmol) ^;!]Px.. 

y ;^<5^V^;^7 ^i^^ n-^ f ^'^r ^ (^=¥1?- W@^^^^>'^=lO/l~^535^f->'/®^ ' 

mci:u^/u=i/i) \zxmmi^. mm^h^m (2.53 g. urn 79%) ^^^^atfti^^b 

Tt#7to NMR (CDCI3) 5 : 1. 57(1H, m) , 4. 62 (2H, d, J=2. IHz) , 5. 37 (2H, 
s), 6. 66(1H, s), 6. 93(1H, m), 7. 07(1H, s), 7. 11-7. 20 (3H, tn), 7. 22-7.31(2 
10 H, m), 7. 33-7. 48 (5H, m), 7. 67(lH, m) . 

m^nms 5 4.-4 h=¥i>'-3-[(2-7«^yW3,4-i^fc Kn^e/ y ^-1(2H)— T 



15 2-;^5=-/Wl,2,3,4-7" K n / y ^^^^ b^M-fb^i^^Mfe^fiiyt^l t 

L-r^fCo 91%, NMR (CDCI3) 5 : 1. 09(6H, d, J=6.6Hz), 1. 21(3H, d, 

J=6. 3Hz), 1.90(1H, m), 2. 03-2. 28 (2H, m) , 2. 81(1H, m) , 2. 95(1H, m) , 3.59 
(IH, m), 3. 90(2H, d, J=6. 3Hz), 4. 42(1H, d, J=18. 3Hz), 4. 55(1H, d, J=18. 3 
Hz), 6. 26(1H, d, J=7. 5Hz), 6. 58(1H, m), 6. 88-7. 04 (3H, m), 7.67(1H, m), 7. 
20 78 (IH, dd, J=2. 1, 8. 4Hz), 9. 79(1H, s). 

#:#M 3 6 5-[(E)-2-:7 j.c:i/l/t-^c:^/^]-3-[4-( b y :7/k;:^np<5^/W):7^::^ 
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0 5.00 mmol) ^ N, N- i^^T^ ^/^tJn/I^AT ^ K (10 mL) \^MM\^^ ^it^^^ 
V'/UhV (3.25 7. 50 mmol) *3 J; TJ^;^^;* U A (2.7 

6 20.0 mmol) ^jpx.. ^^-^ 14 mmMwi^f^o Rjt^m^'->^^7i^i^i!^€ . m 

~l:2) -C*)»M UT. ^M-fb-^i^ (630 mg, 40%) ^M^^^tl^Xm^o 

MS: m/z 315 (MH*) , NMR (CDCI3) 8 : 6. 79(1H, s), 6. 99 (IH, d, J=16. 5Hz), 
7. 10(1H, d, J=16. 5Hz), 7. 28-7. 39 (3H, m), 7. 41-7. 47 (2H, m), 7. 64(2H, d, 
10 J=8. 5Hz), 7.87(2H, d, J=8.0Hz), 10, 90(1H, s). 

##^!I3 7 5-(2->^ai=v'l^cc^7W-3-[4-(b y :77U;^-np?^/^) ^'aic^/l']-! 




5-[(E)-2-:7 ci^::^/Hi''^7P]-3-[4-( h V :7/^;^t2 p< ^/P) :7 3^^/^]-lH-t°7 >^ 
15 (1.56 g^ 4.96 mmol) h ^ t Ko:7^:/ (30 mL) ^^XJ^^ / —/U 

(30 mL) 10% y^^x^^J^-mm (50% -^7kn"p> 500 mg) ^ 

;!)nx.. ;k:^iE07X*#iiiMTs "^fi.-e 2 mmmwL-fc. mp^^mmi^. mm^ 

^mhX. mmih^^ (880 mg, 56%) ^^S^l^^i: bT#fCo MS: m/z 31 

7 (MH*). 

20 ##^[| 3 8 3-:7'n^-l-(2-J^ h ^iy^'f'/l^)-2->' a^=-/U-lY{-^ 




74 



wo 2005/095338 



PCT/JP2005/006522 



10 



15 



7]C^^T^ ^^mih-^hV 1>A (60% 0.48 12.0 mraol) ^ 3-::/n^-2- 

y ^=^7V-m-^ \i^—;V (2.72 10.0 mmol) (D N, N-v^^ ^/l^Tjs/k^T 3: F 

(10 raL) mm^om-r-oM^. '^mmmn.T. i^m-t? so ^^mmw\^f^o Kit^-m 

131 2-^5^ n rc— (1.65 mU 15.0 mmol) ^M:^^ 70 "C 

^ hiJ^^:^^— (^=3rf->'~25% W^^'f'^^/^'^-^^') '^'^U\^X. 



(2.60 g, IlX^ 76%) Sr5!5#.lfitfti|^<l; bT#fCo MS: m/z 344 (MH^). 



3 9 3-[l-(2-^ V^%y:x^^/U)-2--:7 a:,=.;V-m-^ ^ K^/^-3— f /l']^ 




i:|ll^J-bT. 3-37''a^-l-(2-::c hdrv'ai^/l/)-2-:7 3^^/P'-lH— f 
/^*5j;t>^ (3-:^y^^/k:7a^:^/P)>!}?a>^^;6^b^M'fb'a^i^^Mfe?ffi^bti|^i U 
T#fc:o HJt^ 30%, MS: m/z 370 (MH^^). 

##M4 0 {3-[l-(2-:2^ h=3fv^^^7l^)-2-:7cii^/k-lH— r /l^-3— f/H 




###!I2 ilRl^t^lUT^ 3-[l-(2-:i^ b dri/ai^/^)-2-:7 a.^/WlH— T K — 

/w3— r/^]^:/x^:r/i'^'t: K;a>G>^M'fb'a-#i^^fe?ait^t#jt bT#fco urn 97%, 

20 MS: m/z 372 (MHO. 
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Z-:f-^jV-^-'7 a:.:=.;V-VA-\f^^/—7V (760 mg^ 5.0mmol)^ [4-(i^t2ap?^ 
5 JV^-y a:.::^jV\:^ ^ J ^jiV (850 mg^ 5. 43 mmol) , ^M:^ V ^ J>^ (1. 38g, 10.0 

mmol) ^^Xf N,N-v'p< ^/I^tJn/I^AT 5 K (20 niL) (DM.^I'lb^ 120 °C 1 B# 

gl^a^^/kjg^ Presep Dehydration tube (fP^^^ (*5^) ^ffiV^T^Mf^x 

mmi^tio a^^->y ;«;'5^>i^;^;^A^ n-^ biy'^:7^— (io%~80% i^^^^/v 

10 /--dri?->')'C*tMbT. mm^t-^m (SBO mg. HX^ 61%) ^iS^I^^Hi bT# 
fc„ NMR (CDCI3) 5 : 2, 21(3H, s), 4. 66(2H, s), 5. 33(2H, s), 6. 38(1H, 
s), 7, 13(2H, d, J=8. IHz), 7. 27-7. 34 (3H, m), 7. 34-7. 42 (2H, m), 7.77-7.83 
(2H, m). 

##M4 2 {4-[(5-7<^/W3-:7ccc:./k-lH-t''^y^— /^-l-'l'/k)7«9^7k]:7cn 
15 :=./U) pi 1^ / 



i-6:77^ ^JS'fb-a-^ (205 mg, ItK^ 14%) ^^-fe^^ i: LT#/c. 

NMR (CDCI3) 5 : 1. 66(1H, t, J=5. 8Hz), 2. 33(3H, s) , 4. 65(2H, d, J=5. 7 
20 Hz), 5. 27(2H, s) , 6. 14(1H, s) , 7. 04 (2H, d, J=8. 3Hz) , 7. 24-7. 28 (IH, m) , 7. 
28-7. 33 (3H, m) , 7. 34-7. 41 (3H, m) . 

4 3 {4- [ (s-Y y-fvi n'/u-s-y :^/u-m- tf 7 y — /Wl-^ /l^) 
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[4-(i^ n n p{ ^)V) ^ z:^7V\ J —}Vii> h^^WL'^^a (285 mg, 9%) ^ 

LT#;rc„ NMR (CDCI3) 6 : 1. 32(6H, d, J=7. OHz), 1. 64(1H, 

5 t, J=5. 8Hz), 2. 99-3. 09 (IH, m) , 4. 66 (2H, d, J=5. 8Hz) , 5. 30 (2H, s) , 6.18 
(IH, s), 6. 97-7. 06 (2H, m) , 7. 24-7. 39 (7H, m). 




10 0:^m3 3 tmmi^l^X 4— r y^T'h^ v^-S-C (2- 7^^/^-3,4- v^t Kn^r/y 

fCo HX^ 94%^H NMR (CDCI3) 8 : 1. 07(6H, d, J=6. 6Hz), 1. 20(3H, d, J=6. 6 
Hz), 1. 42(1H, t, J=5. 7Hz), L 86(1H, m), 2. 01-2. 22 (2H, m),2. 77(1H, m), 2. 
94 (IH, m), 3. 58(1H, m) , 3. 80 <2H, d, J=6. 3Hz) , 4. 41(1H, d, J=18. 3Hz), 4.4 
15 8-4. 60(3H, m), 6. 32(1H, d, J=7. 8Hz), 6. 55(1H, m), 6. 85(1H, d, J=8. 4Hz) , 
6. 93(1H, m), 7. 00(1H, d, J=7. 2Hz), 7. 13(1H, d, J=2. IHz) , 7. 21 (IH, dd, J= 
2. 1, 8. 4Hz) . 

###114 5 {4-[(2-7«^/^-lH-^>^ K — /^-l-'l'/l/)7«^/H:7cn^7W^^y 
—71^ 
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^^^^^fe^^i: mm 14%^ 2 Xm), MS: m/z 252 (MH*) . 



0%, MS (ESI+) : 287 (M+H) , 

##^!J4 7 {3-[(3, 5-v?pi^/WlH-t°7y^^/^-l— f /^)p«^/^]-4-^ y:/ h 



H3C 

80%, MS (BSI+) : 289 (M+H) . 

15 ##M4 8 3-^ y ^/i^ 




5 





o 



3-fc Fn'¥v'-4-^^/V'^S#^^^>^^ (5.28 31.8.mmol), U »>A 
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(6.59 47.7 mmol) *5J:t)? li,N—J pi ^/U:^/U^T ^ K (50 mL) (DM^l^iz:^ 
MUMWT^ 2-:fu^yx2p^^^ (3.58 mU 38.2 mmol) *5 J; 3 'fb :^ U A 
(0.53 3.18 mmol) ^Mx.. 80 "C KX 7 mmmWi^f^o RJitTMi^ 2-:7'n^ 
Zfup<>^ (1,79 mL, 19.1 mmol) ^ XljB ]} ^ (0.27 1.59 mmol) 

^m^^ 80 °c iizx^hiz. 15 mmmwi^fc. ^f^^m^^m\^tc'^. mm^^f-/^ 
k^x^m\^. 7Ki^^u§k^ikM7i<^Kxm^. M7i<^mm'^i!^^->^j>^\^x^m^. 

^7^=19/l~^drf->-/g^^^^/^=4/l) f^TftS^LT. ^Mfl^^^ (6.3 ilX 
* 96%) SrM^iat'tilt?^ LT#fCo MS (ESI+):.209 (M+H). 

##M4 9 4-(yx2^pi^/u)-3-4 y^ti^^zy^M^^m^^^^i^ 



3— r y:7"n7jf^v^-4-7«^/^^S#^7<^/^ (1.0 g, 4.8 mmol) (Dg^^^^ylx 
(20 mL) distil, N-yu^.S^^iyiy^^ ]^^ (0.92 5.19 mmol) *5j;tJ« 2, 

2' -r:/if;^(^y:/^nc:zhy7W (3 mg) ^Mi x.. a B#^;!jp^5g?)SUfc„ 

m^i^mi^f^m. yk^xummikM.7i^i^xmii^. myi^mm-^i^^^-^^-hi^ix^m 

/i^^j: ^7^=10/1 ^d5.f->./g^^ai^/k=4/l) ^ZlTl^^bT. ^M'fb-a'i^ (0.8 

9 urn 64%) LT#fCo MS (ESI+) : 287 (M+H), 289. 

##M5 0 4-1(3, ^cz/u-m-n'^y^ ^i^) y-^u 




o 
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a^:=^/U-m-\fyy^^^^ (O. Se 1,65 mraol) O N, N-v^ p< f^/W/J^/^ A 

r5: F (8,6 mL) mm\^. mum^WT. :^m^ti-hv (6o% m^^. ee mg. i. 

65 mmol) ^Mx.. IHMl^lT 30 KJt^M^- 4- (-^ ^ ;^ ^ /l^) -3- 

^ y'^'a:^e^-^<^,%.^^^^/U (0.43 1.50 mmol) (D N, N-i^^ ^/^:?}^/^^T 
3: K (4.3 mL) mW^i^^XfB^it^h}) ^ (22 mg. 0.15 mraol) ^Mk., 

yj>.^x2-^ Y^yy 4— (^=^f- Wi^^^^/^=io/i~-^^f-i//i^^^^/^=4/ 

1) xmm\^x^ m.m\\L^m (0.59 m.^ 92%) ^m^^i^^rnhx^x^m^. 

MS (ESI+) : 427 (M+H). 

##M5 1 {4-[(3,5-v?:7cn^/WlH-t''7)/— /l^-l-'l'/W^^/l^]-3— r y >^ 




4-[(3, ^-^Jy a^:=.;v-m-\fy y^?v-\-^ jv) ^ 5^/i^]-3— r y tK^v'^S^ 
^^^/I^ (0.59 g, 1.38 mmol) (Oy- V y ^ V (12 mL) ^^^31, 0 °Q, 

^^-f^ TK^-fky ^•>-^T/^^'^'>A (52 mg, 1.38 mmol) ^Atl;t. IrIM^^T 2. 
5 ^^m#UfCo ^^&I^TfI^ ^i^Jl^M^^ b y 3.+7KfP#J (0.89 g, 2.76 
mmol) •mmcX 2 ^^ti^bfc^. ^^i^^^tSUb. ^t^j^^^ffi^J^ 

— ^dri^V/@^^a:^/^=l/l) -rW^bTs mmW^^m (0.50 g, iR* 92%) ^ 
Mfe^fit't^Ji: bT#fCo MS (ESI+): 399 (M+H). 

##M 5 2 3->^^i3^-l-(2-cr: b dr^/^^/l^)-2-^ ^yk-lH-^ K— /I^ 
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7K^^T^ Tk^it-rVV 5^7 A (60% IfttS^ 1.44 36.0 nmol) % 3-:7*pi^-2- 
y^f-^U-m-yfl^V^/U (6.30 30.0 mmol) (D N, N— C^^P^ f-Z^^J^yV-AT ^ K (30 

mL) mmi^a^m-r-omx., mmwmn.r. mux- i ^mmwi^tz.^ ^mm^^ 

5 ^^/U :x.^^)V (5.07 niL^ 45.0 mmol) :^J:tF3 W^-f- h y 

i» (0,747 g. 4.50 mmol) ^M^. 70 t: "C? 6 B#^1^#LfCo Ki^i^^^Srl^ff It 

(^drf-:/~25% g^^^^/lz/^^^s-f-^-) -elt$^b-C. ftM^b-a^i^ (6.30 g, 
10 i|X^ 74%) ^Bt^^^ftt>ti^i! bT#fCoMS m/z 282 (MH^ . 

##M5 3 3-[l-(2-^ h=3r->'^^/W-2-p<^/^-lH-'l' K— yW3--l' 




##Ml .Irrl^iHt- bT. 3-:/b^-l-(2-::c hdf v'^^yk)-2-p{ 5^/^-lH— T >" K 

15 — /^*Dj;tJ« (3-7iN/w5;/k:7c:c^/^)4^^n ^/^^^b^M'fb-a^^Sr^'fe^ftJl^i^i! bT 
#fCo iDl^ 13%, MS m/z 308 (MH*) . 

###J 5 4 {3-[l-(2-j:. b ^iX:3^^7^)-2-p< ^/WlH—l' V K ^/l^-3— f /k] :7 

cc::^/^} / — /l^ 




OH 



20 2 il^ilte: bT. 3-[l-(2-ac hdr^X^^/k)-2-X^/I^-lH— f /W 
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3— r/^]-<^XT/^xt K^^fe^M'fb-a^^^^^.^ftJbtil^i: bT#fc„ urn 92%, 
MS m/z 310 (MH*). 

##M5 5 3-tert->*'^/^-l-{4-[(^ h^iy/^ h ^iy) ;^ ^M^yi^ M-lH- 



"i-XQXt-y^ =f- ;V-VA-\f y ^/ — }^-^-t> }Vi!^yW.=^^ (3.00 15.3 mmol), 
U-CiJ' n D p« ^/l^) :7 3i^/k]^ iJ'' / — /l^ (2. 50 16. 0 mmol)^ 3 t? 

(2.11 15.3 mmol) *5j;tK N, N-i^^^p* ^/U-j^j/VAT 5 K (40 mL) OM-o^^^i^^ 

70 °c -e 3 B#PBl!i#b7t. m^^mm\^ii^-^M7L. g^^^^/i^-eJAttiU. ite'fli-^ 

:^fc^ffit>ti^> N-^^7Ui^^ y-Tn tVl^T 5: (8.00 raU 45.9 mmol) :}aJ;tJ«7' h 
Ko:7^>' (50 mL) <7)M-^i^l3: 0 °C "C^ n n ^ ^71^ p« ^/l-- oi— ■7^/1^ (4. 
40 mL, 46.3 mmol) (DT Y =7 ^ K n :7 7 (10 mL) '^?^^MTbfCo 

15 — (@^^^^/^:^drf-^=l:3) Jc:#b. ^M'ffi-^^J (1.95 g, 35%) 

fe^ftjfc^^i: UT#fCo'H NMR (CDCI3) 6 : 1. 31(1H, t, J=7. IHz), 1. 32 (9H, s), 

3. 39(3H, s), 4. 26(2H, q, J=7. IHz), 4. 54(2H, s), 4. 68 (2H, s), 5. 70 (2H, 
s), 6. 71(1H, s), 7. 15-7. 33 (4H, m). 

##M5 6 (3-tert-:/^/^-l-{4-C(7« b^i^T^ h ^iX) 7« ^/Wl-O' v^^'W-l 
20 H- \f "7 y^/\y-5-4 /!/) ^ ^ y ^/l^ 



3-tert-y^/Wl-{4-[(7< b^v^^ f =3f ^z) ^ ^/l/]^>'i;?/^}-lH-t"'^ >^>— 
5-;^7^/}^'>'^^^/^ (1.95. g, 5.41 mmol) (DT h ^ \^ Kn:^^^' (20 mL) MW. 
1iZ.7Ki^T. TKS'fkiy 5^»>Ar/V-^ (0.26 g, 5.5 mmol) ^M^. mUX^ 3 



5 
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j>^ykmm (1.0 mL) ^M:^fcm. mmi^fz-^mm^mmi^. mm^mmmmi^r^o 
mm^h^m (1.45 g, a^im 84%) ^m^m^mti^xnr^. 

NMR (CDCI3) 6 : 1. 32(9H, s), 1.57(1H, t, J=6. OHz), 3. 39(3H, s), 4,49 
(2H, d, J=6. 2Hz), 4. 68(2H, s), 5. 36 (2H, s), 5. 55 (2H, s), 6. 10(lH, s), 7. 
05-7. 13 (2H, m), 7. 24-7. 33 (2H, m). 

##M5 7 3-tert-:/9^7Wl-{4-[(7« h^Z^?^ h =3f iX) ;^ ^/I/]^:/ v^7^}-5- 
( 17 y =3^^ 7< ^/^)-lH-t;°7 y — 7U 




(3-tert->^^/W-l-{4-[(7{ b^^ri^Tf h ^ ^/^]-<i/e;^/^}-lH-t°^ 7k- 

5— f 71/) p« y — 7k (1,45 g, 4.55 mmol)^ 37 / — 7k (0.47 g^ 5.0 ramol), h 
y :/^7k;ijN :7 ^ ^ (2. 27 mU 9. ll mmol) *3 ct t/'T^ b 7 t K n :7 ^ (70 mL) 
©M-^i^^e: 1, l'-(Ty^;^^7k7j?^7k)i^t:°^y v?>- (2.30 9.12 mraol) 

j^^n^}.^-^:7^— (i^^a^^7l^:^dff-^=l:3) t^#b. ^M^fb-a^^l (1.66 
IR^ 93%) LT^ftfCo NMR (CDCI3) 5 : 1. 33(9H, s), 3. 

40 (3H, s), 4. 55(2H, s) , 4. 68(2H, s) , 4. 83 (2H, s), 5. 37(2H, s), 6. 21(1H, 
s), 6. 80-7. 10 (5H, m), 7. 18-7. 32 (4H, m) . 

##^[15 8 (4-{[3-tert-:/9^7l-— 5-(>';i^y =3f >xy ^7k)-lH-t°^y— 7k-l— r 
7k3 y ^7k} :7 =7k) y< / —)V 
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^7P-)-lH-t:°^y— yl/ (1.66 4.21 mmol) , M^W: (0.2 mL) ^^Uy^ y — 

jv (20 mL) (om^^m^ 1 sfe5itjfc$i^fco R^&i^-a-^) ^-tK ^;^3tl @^^j^^/^-e 

^-=1:1) J^:#L^ ^Mfli-a-i^ (1.35 itX* 91%) ^Mfetft^^i^i: LT#fCo 

NMR (CDCI3) 6 : 1. 34(9H, s) , 4. 65(2H, s), 4. 83 (2H, s), 5. 37 (2H, s), 
6. 21(1H, s), 6. 80-7. 10 (5H, m), 7. 20-7. 34 (4H, m) . 
10 0^m5 9 4-[(3-tert-7'^/W5-{[4-(p« > ^iy:*7^7i?^yU')^^'i^7V];^dr 




o 



5-tert-:7'^/^-2, 4-i^l: Kn-3H-t;°7y^/l^-3-:^-:/ (5.00 g^ 35.7 mmol), 
4-(>^^n^p«^7l')^S#^7«^/l' (17.16 74.91 mmol) , ^m:^ V ^ J>> (10.5 
15 g, 76.0 mmol) *5J:t>^ N, N- v't^ ^/V/J^/l-A T ^ K (50 mL) (DU^^^ 60 °C 

1J ^;ViJ^ xi-^ Y^'?^ (i^^a^^/l--:'^=arf-i/=l:3) J;if+L, ^Mfb 

(6.90 g, W 44%). SrMfe^ffi^^t#l^ bT=f#fCo 93-94 °C. 

20 #^#116 0 4-[(3-tert-7'^/W5-;r=3ry-4, S-v't Kn-lH-t°7>/— /l-l— r 
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— /Wl— ^/^]^S#^7« (6.90 15.8 mmol), 10% /^^i^^tJ^A- 

5 (50% ^7Kp"o^ 0.35 g) J; tJ«7^ h y t K n :7 ^ V (50 mL) (OU^^^T^^ 

M-fl^-a^i^ (3.70 ItSC^ 81%) UT#fCo 161-162 °C. 

##M6 1 4-{[5-(^>'^^yV-;r=^->')-3-tert->^^/WlH-b:''^>^— /Wl-f /l^] 




4-[(3-tert-:;^^^7W5-::^^y-4, 5-v?t Kn -IH- /Wl— T 7« ^/l^]^ 
(2.00 6.94 mmol)^ ^-ft;^;^^;?/^ (0.91 mL^ 7.7 mmol)^ 
-A V (0.96 6.9 mmol) N, N- 7« ^/I^/J^/^^s T 5; K (25 niL) O^l 

^Mfb-a^^J (2.14 g, IR^ 81%) ^^fe^ftPt^Ji: bT#fCo NMR (CDCI3) 
6 : 1.29(9H, s), 3. 90(3H, s), 5. 01 (2H, sD, 5. 19(2H, s), 5. 49(1H, s), 7. 
00-7. 37 (7H, m), 7. 92-8. 00 (2H, m). 

/l^] 7« y ^7k) p< iJ' y —71/ 
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H3C. 



10 




4-{[5- (^>v^/^;^^iX)-3-tert->^^/U-lH-tf^y— /l^-L— f/W] 7< ^/I^ISS 
(2.14 5.65 mmol) (O^T b ^ t :7 7 (20 mL) mWA^^^^'T . 
i^m\Y.3^t>^T}V%=.t>J>^ (0.27 5.7 ramol) ^JPxi. ^MT^ 30 

bfco Hii&M-a-^^^^iJ'/— /I- (10 raL) jo j;t>'fa^n^'fbT>-^^i>A7k^M (1. 

0 mL) ^^bn^fc^. «rttiL/c^^#lSriiiiL. mm^W^Wm\^f^. a^Sri/y 
:;^;^7U-i^t3-x' hiJ^7:7^— (|^®l^^/^:^=3ri^^^=i:i) t^'^i-U> ^m\\:.^m (1. 

97 g, 99%) bT#fc„iH NMR (CDCI3) <6 : 1.28(9H, s) , 

1. 77(1H, br t), 4. 62-4. 70 (2H, m), 5. 00 (2H, s) , 5. 13(2H, s) , 5.47(1H, s), 
7. 08-7. 38 (9H, m) . 

6 3 4-({3-tert->^^^y^-5-[(6-^ ^/V t° U v^^-S— f /l^) ^ V 

T r 11 



H3Q 




4-[(3-tert-:/^/W5-::^-=3ey-4, 5-v^t u-m-yf y /U) pi 

15 (1.68 gs 5. 83 mmol), (6-p< ^/l/ 1° P ^-2-^ /I/) 7< ^ / — (O. 

79 6,4 mmol)^ h V ^^f-^l^^^y ^ > (2.90 mL, 11.6 namol) joj:t)«^b^ 
fcKa:7-7:/ (80 mL) (Dm^m^ 1,1' -(TyZ>:^J\^^=^/l^> i^^H'^V i^^^ (2.9 
4 g. 11.7 ramol) ^*Bx.. ^M-t? 2 H^Wit^UfCo SiiS^^M^Ifeli 

20 ^S^v-y ;;57<^Vl^;^;7Ai5' n-x- hiJ^^'^:7^— (®^^cc^yk:-^:3f-^^>'=2:3) (C# 
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mmih^^ (2.14 g. 93%) br#fc« NMR (CDCI3) 

8 : 1. 27(9H, s), 2. 54(3H, s), 3. 90(3H, s), 5. ll(2H, s), 5, 25(2H, s), 5. 
47 (IH, s), 6. 96(1H, d, J=7. 8Hz) , 7. 06(1H, d, J=7. 8Hz), 7. 19 (2H, d, J=8. 6 
Hz), 7. 51(1H, t, J=7. 7Hz), 7. 93-8. 00 (2H, m) . 
5 #%^J6 4 [4-({3-tert--^^5^/W5-[(6-7<5^7^t:°y v^^-2— f y^)7« b=¥-:x]-l 
H- f V y — /w-1-1' M 7« ^/p) y ^ ^/u} y —jv 




4-({3-tert-:7^^/k-5-[(6-7^ ^;V\f JJ -J 1^-2- 4 )V) pi h^Z^l -m-\f ^ — }V- 
1— f/l^} 7< 5^/^)^S#^P< (2.14 5.44 mmol) (Dy^b^fc Kt3:7^>':^ 

10 ^i^ (20 mL) ^ClTKf^Ts TK^fti!) ^l^AT/l^^ (0.26 g, 5.5 mmol) 

^M-e 30 ^^^^bfcio ^jSi^^i-a^t/ 1-^^7-/1^ (10 laL) ^x.'o^m^m. 

fl^T>-^^'>A7km^ (1.0 mL) ^;?)Bx.fcfI. #fWbfc^t##)^liiib. mm^ 

1) t^l-W-b. ^S'fb'^i^ (1.86 g. W 94%) -^^^^^mh UT#/cio'H NMR 
15 (CDCI3) 5 : 1. 26(9H, s), 2. 24(1H, br s), 2. 53(3H, s), 4. 64 (2H, br s), 5. 
09 (2H, s), 5. 17(2H, s) , 5. 43(1H, s) , 6. 97-7. 08 (2H, m), 7. 10-7. 16 (2H, m) , 
7. 23-7. 30 (2H, m), 7. 51(1H, t, J=7. 8Hz). 
##^!|6 5 {4-[(3-tert-:/^/W5-:7^^/P-lH-fc;°9y'— /l^-l-'f/V) p^^^/l-'] 




#M4 1 hWM\C\^X^ 3-tert-':f^/U-5-:7=c::^/U-m~}:l"^y^—/Uib>h^M 
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^t^S^^m-^^^Si^t LXnt^o lIX^ 20%, NMR (CDCI3) 6 : 1. 37(9H, s), 
1. 68(1H, t, J=5. 9Hz), 4, 65(2H, d, J=5. 9Hz), 5. 27-5. 35 (2H, m) , 6. 20(1H, 
s), 7.00(2H, d, J=8. 3Hz), 7. 23-7. 37 (7H, tn). 

###ij6 6 S-tert-rT'^yWlH-fc"'^ /P-5-:*/^^VP-7='t K 



3-tert-:/^7P-lH-fc°'7y'— /^-5-;*/k7}^^>'^^^/^ (4.0 20, 4 mmol) <DT 
h^t Kn:7^^ (50 mL) mm^:^mihV ^ ^ J>^T^l- ^ :=^^ J>. C800 mg, 21.1 
mmol) ^ 0 T'^»-5o;fjp;t. MJ^#MLT 1 B#^m#Ufto Rft^U^^ 

i^^mi- h V ^ j^+7kmm (7.6 g) ^Mx., mux^ 30 ^mmwik. ^mm^ 

10 MSUbfCo ^t^^^^^LT^S^T" h 7 t Kn:7^>' (100 mL) 

it-^:y:^>^ (10.0 g) ^i»tl;t, ^fiT? 3 B#^^#LfCo ^^i^^MSUU. 

mmit^m (2.13 69%) ^m-^f^^ti.xrntio nmr 

(CDCI3) 6 : 1,37(9H, s) , 6. 65(1H, s) , 9. 95 (IH, s) . 
#%M6 7 3-tert->^'^/^-5-(2-:7ai:=^/^^^/^)-lH-t°7y^ — 



3-tert->^^/^-lH-t:°^y— /W5-:^/W^/^7=='t: K (1.52 g, 10. 0 mmol), :i:'ft: 
^^v^/^ h y :7 3^r^/^;j^JX7}^^l^ A (6.50 15. 0 mmol), ^^;^y!j7i^ (2.76 
20.0 mmol), ^/U^^/UM^T ^ K (30 mL) (Dm-^H^^^M-X^ 14 ^ 

20 ^li^UT. :^7<>*7^;?7^i^i^ n-v- b^5^"^:7^— (5%~80% g^^^^/k 

/'--^f-V) T?*^ML-. ^i^Mfe*^^^t#fCo #fetl.fc|§rB^^^^— /l- (50 mL) 
*5j:tJ«7^ h 7 t Kn:7 7 (50 ml) (Dm^mmi^mM i^.. 10% 
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15 



(50% ^7Kp"p. 2.0 g) srAPx.s :kn.j±(D7Kmmmn.T. s nmmwi^t^. ^ 
sr»jb. mm^^mvx. mm^t^m (1.90 g> 83%) ^m-^^^^t 

UT#fCo NMR (CDCI3) 6 : 1.31(9H, s), 2. 90-2. 99 (4H, m), 5. 89(1H, s), 
7. 18-7. 33 (5H, m) . 




•i-i^-y ;v:i-n^:y^7^ ;v)\fjv\f'y^:i-f';v (11.3 47.4 mmol)^ t K^v' 

TK^i^ (2.50 g, 50.0 mmol), :i:^5'y— (50 mL) (DU^m^ 1 ^ra:5nm 

10 i^uT. ^M'fb'^ife (11.0 g. mmm) ^m^^^tvxm^^o nmr (cDcig) 

6 : 1.41(3H, t, J=7. 2Hz), 4.41(2H, q, J=7.2Hz), 7. 05-7. 18 (3H, m) , 7.76 
(2H, dd, J=8.2, 5.4Hz), 11.21(1 H, s). 
###!l6 9 3-(4-:7/P;^n 7^^/^)-5-(2-7 3^^7^^^/l/)-lH-fc°^ 




20 



#^M6 6*3ctt>*##M6 7 ^iinilt^ibT. 3-u-y/u:^viy:^=^/i-)-m-y^°y 

/W5-;^/v#^^^^^/v:a>b*M'fb'a'^^Mfei|g^i: UT#fCo iK^ 40%, 
NMR (CDClg) 8 : 2.99(4H, s) , 6. 31(1H, s) , 7. 01-7. 12 (2H, m), 7.15-7.3 
6(5H, m), 7. 63-7. 74 (2H, m) . 

1 3-(4-{[3-(l, 3,5-VV '^/u-m-H'yy—^U-A-^ M^l^x^^/Ul:^ 
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3-(4-fc Kn d{^^x:7cI.=/^'):7"^/^°^^^7< ^/l^ (0.541 3.00 ramol)^ [3-(l,3, 
5- b y 7«^/WlH-t°7y'^/l^-4-l'/^) iJ' /^/I^ (0.433 2.00 

mmol) *5j;tJ« b y >^-r >- (O. 747 mU 3. 00 mmol) (Dh/l^^^^ (30 

5 inL) Wm^yKi'^TmWl^. 1, l'-(Ty^i^;^/^7}^'^/^) v^fc°-<y v^:/ (0.757 g, 3. 
00 mmol) ^iP-4-roJP;t. mU^X^^UVX 22 B#^1it#bfCo SJ^;^1^^^:-^^ 

(15 mL) ^M^. mmi^f^^mm^mmvx. mm^mm^mvtno 

^-yV^^/i^:^^J>>ii^^'^hi!^9y^^ (30%~7o% g^^^^/i^/'-^^-y-:/) 

ItMbT. ^Mfb-^ife (0.406 g, IR^ 54%) ^MM-^m'^^ t l^Xnt^o 
10 MS: m/z 379 (MHO. 

HJfe^J 2 3-(4-{[3-(i, 3,5-h V 'f-jv-m-\fvy^^^-'^-4n^)^i^x^M:^ 




3-(4-{[3-(l, 3, 5- h y p< ^/WlH-f^y^— /U-4-'f /^)^>^v^/^];^drV} :7cii^ 
15 /W) ^/W (0.406 g, 1.07 mmol) <D;^^y—;V (5 mL) *3j;t)«-r h 

Kn:7^:^ (5 mL) m'^mm\^ 2 M^^'fb't-hy ^J>^iimm (1.5 mL) ^ 

Ap;t. ^m.x 20 B#^^it#ufc. ^J^;?s^c7K^^px.. 10% ^ =^:ym7'^mmx^m 

20 (0.391 g, ^46^) ^Mfet|-il^^<Jr bT#fCo MS: m/z 365 (MH^. 

II^M3 3-(4-{[3-(2, 4, 5- h y p< ^/k- 3-^ ^^zc:^ /!/)•-<>- v^/I^] ;t=3riX} :7 ^ 

/^):7"^^^°:/^7«^/^ 
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H3C 
S 



H3C 




CH3 




[3- (2, 4, 5- M; 7« y :^ ^ J — /i-id^ b^M-fb-^i^ ^Mfe 

JSt^i^i: bT#fCo 80%, MS: m/z 395 (MH*). 

WtWA^ 3-(4-{[3-(2, 4, 5- b y ^ =9'J\^-'i-^^^J'V)^:y-J>;V'\:^^-y)-y a^::^ 




IIJfeM2 ^ 1^^131 bT. 3-(4-{[3-(2,4,5- h y 7<5^7W3-5^cc^/k)^>'>:;?7^] 

^ 72%, MS: ra/z 381 (MH*) . 

5 3- (4- { [3- ( 1-^ ^y^/J-^y^^ JV) ^ v'/H :^-^-y\y 




[3-(l-^>'y^;^:7 3i>'-3-^/W:7c:cc=^/V]p< i?/— (O, 70 2.91 mmol)^ 

3-(4-t Kndr->':7ai::i/V):/n/-^>'^7<^/l^ (0.58 3.22 raraol) *5j;tJ«hy 

^ :y (0.95 mU 3.81 mmol) (T^MtRx h ^ t Kt2:7 7>- (40 rtiL) 

\,V -iTV^V'ti)Vi:^=-}V)-J>\f^]} -J^y (0.96 g, 3.80 mmol) ^^Pmrf 

oJP;^, ^a-T? 18 H#^M#bfc:c SJJS^?i^^:^^^/l^^-7^/^ (40 mL) "C^ 

IRb. 5fe|ftfci#i^»Jbfcm. «^MraiilUfCo #?Dti.fcaS^->y 

9i^i>n-x'h>5^'7>'^'— (i^^ai^/^:--.=^f->'=l:5) ^Mfb^^^ (1.0 

g. J|X^ 85%) ^ii-fe?ftJt^^i: bT#fc„ MS: m/z 403 (MH*). 
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6 3- (4- { [3- W :7 1^-3-4 ^ v'/^] iX} 17 



3- (4- { [3- ( 1-^ y ^ ;^ :7 i/-3— f /I') ^ ^^/v] :^ :7 c:^ /i^) >^ ci :/ 

(0.80 1.99 mmol) b ^ t Kor^^^- (10 mL) *5 J; 7 — 

yi- (10 mL) (DU^'mm^'^M^^t^o :i(Dmm\^ 85% TK^^fi^^^y ^^-^^ (0.28 g, 

4.24 mmol) (DT^mm (5 mL) ^JP;t. ^Mt? 18 B#^im#bfc„ S^S'^^SSri^ 

/u-^^^iy'X:-&nW-L'X. (0.70 g, Hx^ 91%) ^M-feTT" U Xi^^ ^ 

bX^tfCo MS: m/z 371 (M-OH), NMR (CDCI3) 6 : 2. 65(2H, t, J=7.4Hz), 

2, 92(2H, t, J=7. 4Hz), 5, 13(2H, s), 6. 93 (2H, d, J=8. 8Hz), 7. 14(2H, d, J=8 
8Hz), 7. 34-7. 98 (9H, m) . 



*3ctt)« 3-(4-t Vv:i^iyy a^=./u)-^x2/-^:ym?^^/i^-A>h^Mit^^^M^-y^V 

Xi^^i;LT#fCc 82%, MS: m/z 403 (MH*). 

MMW^l 8 3- (4- { [3- ( 1-^ i^y^:ty^ 1^-5-4 M ^ >- :^^-y\-y 




o 




o 




o 



92 



wo 2005/095338 



PCT/JP2005/006522 



10 



15 
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MMMG tmm^VX. 3-(4-{[3-(l— <>'yf=-;^7cn^-5-'i'/^)-<^^v^/^];^ 

ItX^ 94%, NMR (CDCI3) 8 : 2. 65(2H, t, J=7. 4Hz), 2. 92(2H, t, J=7.4Hz), 

5. 12(2H, s), 6. 94(2H, d, J=8. 4Hz) , 7, 14(2H, d, J=8, 4Hz) , 7. 37-7. 68 (6H, 
m), 7. 72(1H, s), 7. 94(1H, d, J=8. 4Hz), 8. 03(1H, d, J=l. 6Hz). 

MMM 9 3- (4- { [2- ( 1-^ lyy^^tf^:^ >'-3-4 )V) ^ v'/i^] ;^ =3r v'} :7 = 




/P-*3j:tJ« 3-(4-fc Kn^v':7a.:=:/k):rnyN°>'^^ ^/i-^o^^b^M'fb^iiJ^^II^ 

t i^Xm^fCo 93%, MS: m/z 403 (MH*). 




OH 



HJfe^de i^N^t^lbT. 3-(4-{[2-(l— <^y9^;^7n.^^-3-^/V-)-<^v^/^];^ 

itX^ 81%, NMR (CDCI3) 8 : 2. 61(2H, t, J-7. 6Hz), 2. 86 (2H, t, J=7. 6Hz), 

4. 85(2H, s), 6. 72(2H, d, J=8. 8Hz) , 7. 03(2H, d, J=8. 8Hz) , 7, 30-7. 94 (9H, 
m) . 

HiiM 1 1 3-(4-{[3-(l-tert->^ h > 
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MMm5t^m^\^X^ 5-(3-fc Knd{^v'p«f^/P>^ci^=/k)-lH-f 7^-1- 

hmmi\:,^^^M'^m^^t vxntc. 90%, nmr (cdcis) 8 1.690 

5 H, s), 2.60(2H, t, J=7. 5Hz), 2. 90(2H, t, J=7. 5Hz) , 3. 66(3H, s), 5. 10(2H, 
s), 6. 61(1H, d, J=3. 6Hz), 6. 93 (2H, d, J=8. 7Hz), 7. ll(2H, d, J=8. 7Hz), 7 
35-7. 62 (5H, m), 7. 69(1H, s) , 7. 76(1H, d, J=l. 2Hz) , 8. 17(1H, br d, J=8. 4H 
z). 

^MMl 2*5j;tJ«l 3 3-(4-{[3-(iH— r /W5— f/W^^v>/^]:^=3rv'} 
10 Z7 a:.^7U)yx:ty<-^^iS^XJ^ 3- (4- { [3- (l-tert-:;^^ h iy;;57 /k^J^cz^/P-lH-^ K 




3-(4-{[3-(l-tert->*' V^-yiJ ;Vi!^:=.;V-m-y( :y Y— )V)^:y-J' 
l/}'7 a:-:=^}V)-^xi/^:y'^^J-;V (3.8 7.83 mraol) b 7 t K n :7 y (30 

15 mL) ^X^XI^ ^ (30 raL) (DM^^IKt-^)!? 7K?^bfCc ^(OmWi^ 8 

5% 7K^'fl^:3&y "^J^^ (1.0 15.1 mmol) (Oi^Ws^ (10 mL) Sr;!JP;ts ^?M.-e 18 

bnfc^ffit^i^Srv^^^/l^^— ^^i^i/-e^^'^b$•^^T. 3-(4-{[3-(lH— r 

20 K^/^-5— f 7V)^>-v^7P];^=3r>^} (2.2 76%) 

M-fetf^^C^i bT#fCo MS: m/z 372 (MH") . 
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bl^^-fb^^T. 3-(4-{[3-(l-tert--^^ h ;V:>^:=-/V-l\{—i >' /^-5— f 

5 7l-)^^v'/^] (74 mg, IR^ 2%) SrMfe:7"y 

bT#fCo NMR (CDCI3) 5 : 1. 69(9H, s), 2. 65 (2H, t, J=7. 6Hz), 2.91 
(2H, t, J=7. 6Hz), 5. 11(2H, s), 6, 61 (IH, d, J=3. 6Hz), 6, 94(2H, d, J=8. 8 
Hz), 7. 14(2H, d, J=8. 8Hz), 7. 35-7. 80 (7H, m) , 8. 18(1H, d, J=8. 4Hz). 

IIJiMl 4 3-(4-{[3-(lH-'i' :^ /ws-^y^)^^-^?/^];^^^^} :7ai^/W::^ 

10 



3-(4-{[3-(lH-^ /W5-f /^)^^v^/^];^-=^V'}:7cc:=^/^):7'p/^°^^ (1. 

0 2.69 mmol) (D'r V =7 Y^vi-^^ly (30 mL) ^Wi^ 2 raol/L h U 7^ ^/^i^ 

•y/i/v^ry^p^ ^ V/^f^^it (1.5 mL^ 3.0 mmoi) ^^H^. ^?u-e 1 

^M'M^i^V 1J ^JViJ=7 J>^'^ h ^^^y (g1^^^f^/l^:^=35^f-^=l:5~l:3~ 

1:2) t;:#L. ^M^t-a-fe (0.90 g. IR^ 86%) ^^g^^^^^ffiJfcJti^i: LT#/Co 
MS: m/z 386 (MH*). 

20 MM^A 1 5 3-(4-{[3-(l-^ :y V—/i^-5-4^i^)^:^i^J^l:t^->'} ^7 
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O 



3-(4-{[3-(lH-^ /W5— 1' }V)^iy^;>;v'\:^-e^-y}-y :x.:^fV)'fn/<.^^m.:^=f' 
}V (0.40 1.04 mmol)^ a— K^i5'>' (0,18 mL, 2.89 mmol) ^ ^XI-^W.-^ )) 
(0.50 3.62 mmol) (D N, N-i?7« ^/^:^/VAT 5; K (20 mL) MW.^^M. 

l:3~l:2) ^Mfb-a^^J (0.23 g, 56%) SrMfe:/ U Xi^^ i: bT# 

fCo MS: m/z 400 (MH*). 

10 3-(4-{[3-(i-p« ^7WlH--i' K— /^-5-'i'yi^)^:/>^yk];r=3rv^} 

ccc=:/^):/^/^°^^ 



^ifel^lle i:|RH^t:ibT. 3-(4-{[3-(l-p<^/WlH--r /^-5-f /W-i^^v? 

15 T#fCc iR^ 88%, MS: m/z 386 (MH^. 

MMMl 7 3-(4-{[3-(5-iJ'"n ^/l/-l-<i/y'^:^:7cc>--2-'l'/^)^^ 



mMM5 tmMKl.X^ [3-(5-iJ' n n-3-^^/wi-^>^y^;^7cn^-2— T/i^) 
Jg'fb'^^^il^rT-y XA^i bT#;^Co 100%, ms: m/z 451 (MH"). 
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LT#:rCc JlK^ 94%, NMR (CDCI3) 8 : 2.40(3H, s), 2.66(2H, t, 
5 J=7. 6Hz), 2. 92(2H, t, J=7. 6Hz) , 5. ll(2H, s), 6. 93 (2H, d, J=8. 6Hz) , 7.14 
(2H, d, J=8. 6Hz), 7. 31(1H, dd, J=l. 8, 8. 4Hz) , 7. 43-7. 60 (4H, in), 7. 69(1H, 
d, J=l. 8Hz), 7. 73(1H, d, J=8. 4Hz) . 

MMM 1 9 3-(4-{[3-(l-^>'^;'/WlH— r /W5-^/k)^>'v'/P]::r=3?^v'} 
:7 3:=/l^) ^^n/^V^pt 



MMMl 5 tmMi^L-X. 3-(4-{[3-(lH--t' ^ 71^-5— f 

2%, MS: m/z 476 (MH*). 

0 3-(4-{[3-(l-^>'v'yWlH-^ >^ K^/W5--l'/k)^;Xv'/^];^^ v-} 
15 :7ccc:i/k):/n/^>-^ 



tm^K LT^ 3-(4-{[3-(l-^>'v?/k-lH— r /V-5-l'/l/)^ 
78%, MS: m/z 462 (Mr). 
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M:t^^^]y ^7^*5 J: tl? 3-(4-{[3-(l-:/a tVwiH-i' ^ K 

3- (4- { [3- ( IH-Y K — 71^) ^ v'/W] ;^ ■>>-} ^ c^/l/) n ^ ^ 

5 ;V (0.65 1.69 mmol) *3 J:; t;^?^^^^-:^ b y (60% 80 mg, 2.0 

mmol) (DfYv^^ Yn^yyl^ (18 mL) ^ i:.xy- N, N-v*^ ^/I^tK/^AT 5: K (3 

mL) (Dm^mm^^n^y 20 ^^i»#bfco ^(Dmw.\^ i-m-v-^n^-^iy (0.2 

5 mL. 2.56 mmol) ^MX.. ^lUT? 2 BPsl^^bfCo RJ^^f^^^l^i^^ ^^^7KI§?^ 

^^^/l.:^d5^f-i/=l:5~l:2~l:l) ^^#b. mmit^<^^%tic 
3-(4-{[3-(l-:7"n tVl^-lH-^ K— /l^-5-'f ;7 -yi^) :7°a 
(0.41 g, 57%), MS: m/z 428 (MH^. 



H3C 

15 3-(4-{[3-(l->^n tVl^-lH— f :x /W5— < 71^) v'/l^] ;^=3r v-} :7 ai^/W) 
(0.19 g. 27%), Mfetl-t't^, MS: m/z 414 (MH^. 



|IJfeM2 3 3-(4-{[3-(2-p< IH-Y >^ /l^-l-'f /l^) v^/H v-} :7 





20 




98 



wo 2005/095338 



PCT/JP2005/006522 



10 



15 



20 



^f^^l^t bT#fCo IR^ 67%, MS: m/z 400 (MH^). 




file ilH^J^lbT. 3-(4-{[3-(2-7« ^/W-IH-'I' ^ /^-i— f /^)^:xv' 

fCo JtX^ 87%, MS: m/z 386 (MH*). 

Illi^j2 5 3-[2, 6-i^:7 7l/;^n-4-({4-[(2-:7ai^7l^-lH-'i' ^ Kwl^-l-'f/^) 




F O 

5 h 111^^3: LT^ {4-[ (2-:7 ^ywiH-'i' >- /i^-i-'f /^) ^/i^] :7 
^/H p« y j;tJ« 3-(2, 6-i^>'/^;^n-4-t Yn-e^%/'7 ar-^^jV^^Zfri /■^:y^ 

J^^/^;5^b*M'fli'a*^^iS-fe^^^i^i: bT#fCo HX^ 70%, MS: m/z 526 (MH^) . 

6 3-[2,6-v^>'/V:^D-4-({4-[(2->^cc^/k-lH-^ /Wl-^/W 




OH 

F O 

^JiM6 ^IrI^^;iUT. 3-[2,6-=^::7/i/;^a-4-({4-[(2-:7cx:r^/wiH— r ^ K— 

XJ^^^ L-C#fc„ ItR^ 84%, MS: m/z 498 (MH^. 
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3-{4-[(3-:7't3^^:/v'/V)::^^v']>'c3^^/Wr7"n/-?>-^7«^>'^ (0.3 0.86 
5 mmol), H'^V (0. 13 mU 1. 29mmol), h V (i^^^^^ V l^T^ h 

J>^(0) (31 mg, 34 Atmol)^ rac-2,2' -If ^ (i^:7 cc::^/^7}^;^ :7 ^ y ) — 1, 
1' -iT-ryf-JU (32 mg, 52 jumol)^ ^ ^ (0.39 g, 1.2 mmol) *5j;tJ« 

h/po^^- (6.0 mL) (D^a-a^i^^^^^H^T. 80 Ji^X 22 H#^lJi#bfCo ^ 

V/@^^cc^/k=10/l— .drf->'/@^^^^/l-=4/l) iCTltMb. n^^^'^^ (124 

mg) ^#fco ^v^-t?. nhfifim-^m. i ^^^^fb-^b y tk^^ (0.7 

mL)^ y^5^y— /I^ (2. OmL) *5 J;-0«-r b ^ t Ki^^r :7 ^ >- (4. 0 niL) <7)M^^^^ 

m.Kx 2 B#fHm#bfc„ s^&f^^ 1 w^&mi^x ph? icifs^u. i^BEaiib 

^Mit^^ (32 mg, 27%)' ^:tU>-^^m&^t LT#fCo 

MS(APCI-): 338 (M-H). 
20 8 3-(4-{[3-(4-:7^^7kt°^!J vf^'-l— r/^)-^;/v'/^];^-=^V^} 



^*S#il2 7 iriRlilJc: LT. 3-{4-C(3-:/n^^:/v^/W);^=3rv'] 

25 T#fc:„ KK^ 52%iH NMR (CDCI3) 5 : 1. 81-2. 03 (4H, m) , . 2. 58-2. 72 (3H, m) , 
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2. 77-2. 97 (4H, m) , 3. 83 (2H, d, J=12. 6Hz) , 5. 00 (2H, s) , 6. 87-6. 98 (4H, m) , 
7.05(1H, m), 7. 12(2H, d, J=8. 7Hz), 7. 18-7. 36 (6H, m). 



3-{4-[(3--7'n^^^v'y^);:f dr->>']:7 3i^/I/}-7"nx^>'^7^^/^ (0.3 0.86 
mmol)^ 2--7 ^:=-;V^;Visi3 (0.21 1. 29 mmol) ^ ^ U (v^^>^v^ U ■r'iXT 
-fe hi/)v^^'?^ ^^^^^(O) (31 mg^ 34 Aimol)^ rac-2,2' :^ {''J-y z^^^jV^:^. 
:7^y)-l, 1' -^i'T'y^JV (32 mg^ 52 /zmol), j^^-fe->'!j7A (0.39 g^ 1.2 
10 raraol) ■^X.XJYjVa:-:y (6.0 niL) . (T^M-^^I^^^ "MM^M^T . 80 °C t^lT 16 B# 

(4. o mL) *5 j:t>*7^ h ^ t Kn :7 ^ (6. o mL) o^B-a-^i^-s ^ 

?M#T^ 1 ^I^TK^fb-t- MJ "^A/Ki^l^ (2.0 raL) -^Mx.. nm^-^ 2 Bfrsl 
15 mj^bfco KiSM^ 1 ^^i&^J^T pH7 «^b. @^^:3i5=-/wtc:Tttttis 

^ n-^ Y^'fy (^=3ff-Wi^^^^/^=2/i~^=3^f-://i^^^^/i-=i/2) }^ 
TS^bT. (0. 18 36%) ^M-fe^ftjyt^i: bX#fc„ 

MS (APCI-) : 416 (M-H) . 

20 ^Jfe^jso 3-[4-({3-[4-(2-p{ ^71^:7 dj^i/) i;'^-i—r/i-]^>'-:^ 



mMm2 9 tmmi^LX. 3-{4-[(3-7'^^-<:/i;?/^);^^^/]:7c:c:=l/H7'a/^° 

25 ^^t^i bT#fCo KX^ 38%, MS(APCI-): 444 (M-H). 
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MMMB 1 3-(4-{[3-(3-:7cc::^/Pt°n y v^^^-l--t'/l')^^v^/l/];^=3rv'} :7 

T#fc„ llX^ 52%, MS(APCI-): 400 (M-H). 

MMmS 2 3-[4-({3-[4-(2-p<^/^:7cn::^/^) v^>'-l-l'/k]'<:/v^/^} 

,OH 





i*i^^!l2 9 .irl^^JJlbT^ 3-{4-[(3-:/D^^:/v^/V);e-=3r-v']:7cn::^/W:7'a^N° 

i^i:bT#/^Co 28%, MS(APCI-): 428 (M-H). 

3 3-[4-({4-[4-(2-7«5^/^:7ci=y drv-) i^^-l-xf/i^J^^/^;^ 

o 



CH, 



.XT" 




20 



MMM2 9 tm^l^'LXs 3-{4-[(4--7'n^-<^/i;?/U-):t=3r-SX]:7cn^7P}:7"nyN° 

^i!bT#fc„ JR^ 16%, MS(APCI-): 444 (M-H). 

mmmS 4 3-(4-{[3-(3,4-i;'t Kn^e/ y >'-l(2H)— r/l-)^i/-S;^/W];:^=¥-:x} 
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3-{4-[(3-:/n^^>'v^/l/);a-=ar-:x]:7^^/W7"n/-^°^^p«^/^ (0.3 0.86 
mmol), 1, 2,3, 4-r h 7 t Kndr/ y (0. 17 raL^ 1. 29mmol)^ Y V ^ 
i:^])^:yT-^ h>')-:^y<9i^pJ>^(0) (31 mg, 34 /imol), rac-2, 2' -Ify^i-:^^ 
5 a:.=^/]^:^:^y ^ /)-!,!' -1^-^:7^/1/ (32 mg^ 52 /z mol) , ^ir i>. (0.39 
g, 1.2 mtnol) *3j;t>* b/V-^^ (6.0 mL) (DM-^#J^^*#lffi^Ts 90 °C 

fcmm^. 1 S^yK^'fb-:^ f y !>A7K^^^^ (1.7 mD. ^^y— /i^ (2.0 mD *5 

10 j:t/xb^t: Fn7 9>^ (4.0 mL) (DU^^^^U^^X 2 Bt^m^U/Co 

15 -f 6ii:}3:J;tJ. ^M'fk^^ (60 mg. 18%) ^-<-i>:x-fe5^5|c i bT#fc:o 

MS(APCI-): 386 (M-H). 

5 3-(4-{[3-(3,4-v>t Kn-f y=3r/ y v-2(iH)-^y^)^ ^v'/H^ 



v'} :7 ::^/^) :/ n 




o 



20 ^JiM3 4 irlHilJcbT. 3-{4-[(3-:/^^^^v?/k);^drv']:7^^/^}:/^>'^° 

^^^^/i-*5J;tJ« 1,2,3,4-7" b7tKn-ry:3fyy V/{i^b*®'fh-^^^^fel& 

Mtl.X^i^^f^o 10%, MS(APCI-): 386 (M-H). 

IIJfe#ll3 6 3-(4-{[3-(2, 3-v^t K n -IH-^ ^ K^/Wl-^ /l^) ^ i^/l^] ;^=3j^ 
v'}7cc:^/k):7"P^-?>'^ ■ 
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OH 



MS (APCI-) : 372 (M-H) . 

MMM 3 7 3- (4- {[3- (2- p< ^7W2, 3--J\l Kn-lH-f /Wl-^ /W) 




10 iR^ 10%, MS(APCI-): 386 (M-H). 

8 3-(4-{[3-(6- ^ ^7U-3, 4-v?t Kn^r/ ]) >'-l(2H) --T /I^) 

OH 

MMMB 4 i:P^(i:bT. 3-{4-[(3-:/a^-<^^v?7k);t=3rv'] :7^^/W:7"a 

15 ^/^*5J;tJ« 6-7«^/v-i,2, 3,4-7^ b 7 Knd5-y y ^-^^b^M'fb'^^^^ 

— v^^fe5f^5|5^ L-C#fCo 15%, MS(APCI-): 400(M-H). 

HJfeMS 9 3-(4-{[3-(5- p< ^/^-2, 3-v^t K n -IH-'Y K^/l^-l— f /I/) 



OH 
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#fc<, JtX^ 29%, MS(APCI-): 386 (M-H). 

II*£M4 0 3-(4-{[3-(2-^ 5^71— 3, 4-v=^t Kn=^y ^ ^^-1 (2H) /l^) 
5 yi/];^53r-:x} :7a^c=:/^) >^n/-?^^ 



^JSMs 4^|^«J^LT. 3-{4-[(3-:7't2^^i/-::;'/i');^=^iy]:7;nn/W:7"ny>° 
^-^^ ^7k*3J:tJ« 2-7?5^7k-l,2,3,4-v" h-^t Knds-yy b^M-ffc-^^^^-^ 
— v'^fe^Jl?^ b-C#fCo IR^ 13%, MS(APCI-): 400(M-H), NMR (CDClg) 
10 8 : 1. 16(3H, d, J=6.6Hz), 1.84(1H, m) , 2.06(1H, m), 2. 65 (2H, t, J=7. 8H 
z), 2. 74-2. 98 (4H, m), 3, 91(1H, m), 5. 01(2H, s), 6. 54(1H, dd, J=8. 1, 0. 6H 
z), 6. 67(1H, m), 6. 84-6. 93 (3H, m), 7. 04 (IH, d, J=6. 6Hz) , 7. 09-7. 23 (4H, 
m), 7. 28(1H, s), 7. 36(1H, t, J=7. 8Hz) . 

1 3-{4-[(4-{[5-(^^^v'/P;t=^V)-lH— f ^-.K^^^-l—f /"^]^^/^} 

15 ^iyi:^/u):t^iyl-:7 az^/u}-:fuy<i^B. 



S-C^iXv^yl^^^-^Sf^-^-lH-^ >- K— /V (0.19 0.86 mmol) (D N, N-v'^ ^/I^^tc 

/]^j>.r^ K (10 mL) imm^. 0 °c s#T^ Tkm^ti- ^-^ (6o% mf^. 35 

mg, 0.86 mmol) ^Mk.. mm^iX 10 ^mW:W\^f^o Uhthf^U-k'-^i^ 3-(4- 

20 {[4-(^ n Pp<^/l^)^i/i;5yk];^d5^,^};7-3- — (q, 25 g^ 0.7 

8 mmol) ^M^XmUX 12 ^^S#Lfc=^. ^ftM^m^^^M^Xm^i., 

i^>'/i^^^^/^=io/i— ^drf-://@^^^^/i-=3/i) t^T*tMb. m^m^ntc-o 




o 
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JV (3.0 raL) *3j:TJ?7"h7t "^U^y^^ (6.0 mL) (^S-a^^Sr^Ml^T 2 NPffi 

/||^^^/lx=l/2) T')»mLT. ^Mb-a-i^ (200 mg. 49%) i^^fe 

I^H^ i b-C#fCo MS (APCI-) : 490 (M-H) . 

IIJiM4 2 3-{4-[(4-{[4-(2,6-v^-r tVl/:7cx:y ^v') t°-<y f 




10 O 

3- [4- ( {4- [ (4- 1 Yxi^ %/ 1"^ y ^Jy-\. 7V) p« ^/k] v^/l/} ;:^-:3e :7 cc c:^ 
71/] 5^/1^ (0.20 0.52 mmol), 2, ^ V ^ U \f 7Vy / — ;V (0. 

15 mL^ 0.78 ramol) ^ h ]) Zf^f^/V:^ 4 ^ (0.20 itiL^ 0,78 mmol) So J: O^-r" h 

7fc Ko:79:/ (6.0 mL) (DU^m^. o °c ti^Ts 1,1' ~{ryi^:ti/v^:=- 

15 /i-) v^t-^^P v'V (0.20 g, 0.78 mmol) ^M^. mm^X 16 ^^^j^^LfCo S 
mL), ^i^^y— /I^ (3.0 mL) :J3 i tl^T^ h 9" t K n ^ (6. 0 mL) (^^^-^i^^^ 

2/l~^drf->'/g^^a:^/l.=l/2) mmit-^l^ (45 mg, IK^ 16%) 

^il^^^i: LT#fCo MS(APCI-): 528CM-H). 

^JSM4 3 3-{4-[(4-{[4-(l-^y^rV;:^=3{-v') t;°^y v^^-1— f 71^];^ ^/H^ 

25 :/v^/^);e-=¥v'] :7^c:^/H7°n/N°>'^ 
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O 



mmm4 2 tmm\^l^Xs 3-[4-({4-[(4-t Kn^rv^t'-^y v^^-l— r/l/)^^^ 

it^m^M^^^^tVXmtzLo W 9%, MS(APCI-): 494(TI«-H). 
5 mmM4 4 3-[4-({4-[(2-:7:n^/P-lH— r /^-l--<7^)^^/V]^:/v' 




2-Z7:x.^/U4 > K^/I^ (0. 17 0. 86 mraol) (D N,N-i^ p< ^/I/tJn/^AT ^ K 
(5 mL) mm\^. 0 mWT. TKlS-fb^ h y IJ^A (60% tS^. 35 mg. 0.86 
10 ramol) ^^Bx.. 10 ^PH^ii# bfc^ # b tLfcM,^ Id 3-(4-{[4-(^n 

n^^/^)^^v'/^];^=35^v'}:7ci^^/^):7°n/-^:x^^^/P (0.25 0, 78 mmol) 
%JPx.T^?M.T' 16 B#^m#LfCo -r^f^L. 5% IJlt^TK 

15 ^7^=10/l~^=¥f-W®^^^^/^=3/l) -^^It^LT. (0.17 g^ liX* 

46%) ^il-fe^ftjyti^i: LT#fCo NMR (CDCI3) 8 : 2.59(2H, t, J=7. 8Hz), 
2. 89(2H, t, J=7. 8Hz), 3. 66(3H, s), 4. 98 (2H, s), 5. 38 (2H, s), 6. 66(1H, s) , 
6. 88(2H, d, J=8. 7Hz), 7. 00-7, 20 (7H, m) , 7. 29-7. 47 (7H, m) , 7. 67 (IH, m) . 

5 3-C4-({4-[(2-:7:n^/W-lH-^ K^/^-l-^/l^) 7^ ^/^]^^v= 
20 /W^'^v') :7cc::i/l^]:7"n/-?i^^ 




O 
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^/V (0.17 0.36 mmol) J—fV (4 taL) ^^Xy^=TY 

=7^^xiy=7iy (8 mL) (om^mm\c.mn\^. •mMm.wr. i ^^7mft:-^by 

!>i^7K« (0.71 mL) -^M^. Wm^X 2 B#r^»# U7t„ ^^&;N^Tft> 

g^^^^/i.=4/i j;i9^^'fbUT^ m.m\\L^m (0.15 g. itx^ 88%) ^m^m^ 

i LT#fCo MS(APCI-): 460 (M-H), NMR (CDCI3) 6 : 2. 63 (2H, t, J=7. 8H 
z), 2, 89(2H, t, J=7. 8Hz), 4. 97(2H, s), 5. 36 (2H, s), 6. 65(1H[, s), 6, 87(2H, 
10 d, J=8. 7Hz), 7. 03(2H, d, J=8.1Hz), 7, 07-7. 19 (5H, m), 7. 28-7. 47 (7H, m) , 
7. 67(1H, m). 

IIJfeM4 6 3-[2-:77l/;^u-4-({4-C(2-:7cx.cn/wiH-^ /V-W/k) 7« ^ 



15 Z-{2-'7)V:^n-Ar-yiYxi^-y'ya^^jV)':rx2/<:ym.=^^;V (0.29 g^ 1.34 

mrnoD^ {4-[(2-:7c3i^/WlH— r Y— jv) :^ =f- jvl^y a^:^ ;\^} ^ /—;V 
(0.38 g, 1.22 raraol), Y ^) Z^^^Vi^y^-y ^ :y (0.46 raU 1.83 mmol) ^ ^Vf'r 
h^k Kn:7^>' (7.6 mL) O^l-a^^JtZl, 0 °Q, a#T> 1,1' - C?" ^ v^:^/^:!i^' = 
/l-)v?t:°-<lJ (0.46 g, 1.83 mmol) ^;!JP;^. MJCT 18 Bt^^W^UfCo ^ 

v-y ^jv^J J^.-^ n-^ Y-^^yy (^=¥f-://@^^j^^/v=10/l — 
g^^^^/l,=2/l) -e»MLT. Mfe«t>ti^^#fCo ^V^T^ n^r^^frL^Wm. 1 
^^TK^-fb-^ h y ^7 J^tKS^S (2. 5 mL) . ^ / -/I- (5. 0 mL) ^ ^n^r h ^ k 
Yuyyly (10.0 mL) (Dm^#»^^?U(CT 14 B#^m#L.fc„ ^ 
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(0.46 g. HX^ 79%) ^ilfe^^ ^ bT#fCo MS(APCI-): 478 (M-H), 

NMR (CDCI3) 8 : 2. 64(2H, t, J=7. 8Hz), 2. 91(2H, t, J=7. SHz), 4. 96 (2H, 

s), 5. 38(2H, s), 6. 61-6, 70 (3H, m), 7. 01-7. 20 (6H, m) , 7. 32 (2H, d, J=8. IH 
z), 7. 34-7. 47 (5H, m), 7. 67(1H, m). 

mMm4 7 3-[4-({4-[(2-7« ^/v-iH— r K— /i^-i— r /i') ?^ ^yi^]-<^v^/i-} 




mMM4: 6 tm^l^LX. 3-(4-t: F n ^7k) r^^n -^^'^^ > ^/l-*5 J: 

{4-[ (2-^ f-yU-m-yf Y^jV-\-y{ JV) ^ ^;V\ -y a^::^jV\ :^ ^ J —^Uf)^ b^M^fb 
^m^Wi^l^^ t \^Xmfz.o urn 87%, MS(APCI-): 398 (M-H). 

^*feM4 8 3-[2-:7/l';rn-4-({4-[(2-;^ 'f'/U-lE-^ ^ ^ 




mgM4 6 ^I^^J^lLTx 3-(2-:7/U;^n-4-fc Kn ^-jy ^'^^/O rT^n z-?:/^ 
^^/^*5 J; n {4-[ (2-p? ^/WIH— r V /I— 1— r 71^) 7« ^/H :7 3:. ^ / — 

/^:d^b*M'fli-B^^^#Sfel^^i: bT#fCo HX^ 90%, MS(APCI-): 416(M-H). 
mMM49 3-[4-({4-[(5-7« h^-y-2-?i^jU-m-4 /U) yi=f- 
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.O 




OH 



^§r-<— i^^fej^^ i: UTltfCo HX^ 50%, MS(APCI-): 428(M-H). 
5 MMWil 5 0 3-[4-({4-[(7-7« Y—fV-\~y{ }V) ^ ^rvl^i/VM 



^iSM4 1 i!|RlilJ^UT> 3-(4-{[4-(^ :^=f';V^^y-J'?V\^^-y\'7 a:.=^ 
10 bT#fCo 56%, MS(APCI-): 398 (M^H). 

Hii^Js 1 3-[4-({4-[(5-^ n a-iH— f /^-i-^/^)^^^/^]^^/-::^/^} 



%M%A 1 i:i^>||li;iLTs 3-(4-{[4-(i:' P n;>(^yl^)^i^-^/k];^dfv'}:7cn^ 

bT#fCo HX^ 71%, MS(APCI-): 418 (M-H), 420. 

5 2 3- [4- ({4- [(6- n n-lH-f ^ K— /I— 1-< /l^) 7< 5^/1-]^:/ v^/W 
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CI 




i bT#fCo 81%, MS(APCI-): 418 (M-H), 420. 

5 mMM5 3 3-{4-[(4-{[2-(->ry 7«^/l^)-lH-^ >- 

mmm4: l t I^^^ciLT. 3-(4-{[4-(i5^ n n^^/W)^>'v?/P];:rdrv'}:7c:i=. 
10 i^^ltfe^^^ b-C#fc„ 8%, MS(APCI-): 423(M-H). 

mmm 5 4 3-{4-c(4-{[3-(v'ry p« ^/^)-ih-^ k— /wi— r/i-]^^ ^/i^}-< 




^Jfe^j4 li:I^#Jc:LT^ 3-(4-{[4-(i5' nn7{^/^)-<:/v^^^]:^^v^}:7ai^ 
15 /v):^nyN°>'^^^/^:fc-J;t)? IH-^ K— /^-3-^/^T'fe h = MJ /V'/O^b^M'fb'^ 
i^^^— i;?^^^^^ LT#fCo 64%, MS(APCI-): 423(M-H). 

^JS#!|5 5 3-{4-[(4-{[2-(4-:7/l/;^irz :7ai^7l/)-lH-'f >- K^/Wl-^yl^] ;^ 
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O 



OH 



F 



-^^^^ifel^H^i! bT#fc<, 29%, MS(APCI-): 478(M-H). 

mMm5 6 3-[4-({4-[(2-:7a^^/k-lH-^ 5: 



^liSM4 1 ^|^«J3:LT. 3-(4-{[4-(i^nnp<^/W)-<i/v?/^];^dev'}:7 3i^ 
'^^tl^Xnt^o 71%, MS(APCI-): 411 (M-H) . 



5->'y^;^n-2-:7'a tVP-lH-^ :x /l^ (0.17 0.98 mmol) C9 N,N-v^^^ 
/^'7}^y^i^T^ K (6.2 mL) t^?f^(;i, 0 X: mWT. TKm^hi- h V ^ (60% m&s 

39 mg, 0.98 mmol) ^Mk.. mUl^X 10 5^^1^#bfCo ^htlftzm^m^ 3- 
(4-{[4-(^ nnp<^/^)^:/v?/P]^d^v'}:7cc::^/P)>^n/-?>^^p«^/k (O. 31 
0.98 mmol) *5 j; t)« 3 l^fb"^ h U A (0.15 0.98 mmol) ^JBx.T^M-C 17 

7K^j:umm±m.7ki^xmi!^. m^mm-^^^^^^t^j^i^x^mm. mmmmi^x. 




o 




o 
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m^m^mco ^v^t\ nh^tcm^^. i m'^ykmih-r h v ^ j>>yi^mm. (2.0 

mL), p^iJ'/— /l^ (5.0 mL) *5 J;tJ«7' b 9 t Kn >^ 7 >^ (10. 0 mL) (OU-^^^^ 

(0.13 g. 31%) bT#fc„ MS(APCI-): 444(M-H). 

5 8 3- [4- ({4- [(2-^ y :/D M'jV-m-^ JV) 



ed. Chem. )^ 1996^, 39^, 892-903 Hiil IBS <D:;&"^t3:tJ§o T-^^ bfc 2— f y 

tf/W-lH— f K— /l^iS^b^M'fb'^i^^iS^.M^i: bT#fCo 20%, 
MS(APCI-): 426 (M-H). 

HJiMS 9 3-[4-({4-[(2-7cc^/WlH-^>-X-r 5 iTy— yWl— f/l/) ;^ ^/k] 



IlifeMS 7 ilH^J^bT. 3-(4-{[4-(i^na7«^/V)-<Vv'/k]:^'3pi/}:7 3.^ 
SriS-felg^i bT#fc:o HX^ 67%, MS(APCI-): 461 (M-H). 




o 




o 
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5 {4-4 yy' j.drix-3-[(2->'azc:^/U'-lH-'i' >- /Wl-'Y ^ ^/l'] 7 ^yP} ^ 
i?y-/V;a>6>^®>fb^«^%MfeMfti: bT#f::o «5l^ 62%, 
MS (APCI-) : 532 (M-H) . 

1 3-[4-({3-[(2-:7c3i::^/^-lH-^ K^/l^-l— Y/^) ^ 



mMm4: 6 i:[Rl^l3:LT> 3-(4-t Kp=^v'7cn^/w):rD^-?^^^^/V':fo' j;t>' 
{3-[(2->^ci^::^/WlH-^ ^ /I'-l-^y^) ^ ^y!/] ^ / ^/l-'A^h^M 

^t^l^^M'&m^t l^Xntio 69%, MS(APCI-) :460(M-H). 

MMMe 2 3-[4-({4-[(2, 5-v'r7a:c=.yl— IH-tfn— /k-l— f /W;^ ^/^]^i/v^ 

15 




10 
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r!|4 6 tmm\^\^X. 3-(4-t: Kn=3rv':7a.^/W-^i='^-^°:^^P^^/l^:j3ctTJ« 
{4-[ (2, 5-v^:7 ^/V-IH- 1:° P — /Wl-^ /U) ^ ^71^] 7 ^/U} p< ^ 7 — /k:^^ ^ 
m^t^^^m^^^tl^Xnt^o HX* 56%, MS(APCI-): 486 (M-H), 

NMR (CDCI3) 8 : 2. 64(2H, t, J=7. 8Hz), 2. 89(2H, t, J=7. 8Hz), 4. 92 (2H, 
s), 5. 23(2H, s), 6. 35(2H, s), 6. 66 (2H, d, J=8. IHz), 6. 84(2H, d, J=.8. 4H 
z), 7. 10(2H, d, J=8. 4Hz), 7. 17(2H, d, J=8. IHz), 7. 21-7. 39 (lOH, m). 

mmm e 3 3- [4- ( {4- [ (2-p< f-zi^-s, 4—:^ t k p =35- / y >-i (2h) -4 /i^) ^ ^ 




10 2-7 ^/Wl, 2, 3, 4-7^ h^fc Kn=3ry y (0.19 mU 1.32 mmol) O N.N-v'^ 
'^/U:^/UJ>.r^ K (3.5 mL) '^^S^d. 0 °C ^#Ts Tk^'fb'^ b P ^ -i^ (60% 

tt. 53 mg. 1.32 mmol) ^uu^. mm^x 10 ^mmw\^fco nhtifcu^mi^ 

3-(4-{[4-(^ n t3 7 ^/W)^^v>7k];^^i^}:7a^:::^>'l-):rt3/^>'^7 (0. 35 

1.10 mmol) *5 j;t)«a l^'fb-^ MJ (0.20 g, 1. 32 mmol) ^M^X^UX 

15 18 B#FHm#bf^m. si^;;%^^gi^^:i^^/i-^:iT#-iRL. 5% mm7m tf V ^ j^yi^-M 

(2.2 mL), 7^y— /l^ (4.0 raL) *5 J;tJ«7^ h 7 t Fn V (8. 0 mL) O^S-a^i^ 

Sr^taiZlT 2 B#Pm1«#L7t„ Sj^;?^Sr 1 ^i^iS^i^T pH7 ^iHSSUfcft, @^ 
20 ^^^7V-tcT#IRb. 7K*3j;t>*«p^it7Kt^T?5fclf-, M^mm-^ ^' ^ J^X^, 

f^^ji^yk=4/l~-^dri^Wi^^^^7k=l/2) -efS^LT. ^Mffc^^i^ (0.21 g. 
J|X^ 47%) ^-<— LT#fCo MS(APCI-): 414(M-H). 

MMme 4 3-[4-({4-[(2, 2-v'7^/l^=3f-/ y >'-l(2H)— f7W7^7l/]^^v^ 
25 /W^'^-v') 
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Med. Chem. 1998 ^, 41 623-639 Mt-fa«(D;^?iiC|^eo T^J^fe L^C 2,2- 

5 v^^^/i-i,2-v?t Kn^y y >-d^bmmit-B-'-^^m^'^^ti.xnfc„ w 3 

8%, MS(APCI-): 426 (M-H). 

Mikme 5 3-(4-{[4-({5-(2-:7ai:^/V'^^/l^)-3-[4-( h V ^=f-;V') 



10 




5- (2- =71^31^/1^) -3- [4- ( h U :7/k;^ny f^7^):7c:ic:^/V]-lH-k:°^>/— 

(350 mg, 1.11 mmol), ii^MWL'r V V P J>^ (60% 40 mg, 1.00 mmol) *5j; 

N,N-v'7<^/^4^/^i^T^ K (5 mL) (Dm^m^^UX 1 0^fBm#bfCo 

i®-^^ te: 3- (4- { [4- ( t3 n p« f^/l^) ^ v^/i^] ;^ v^} :7 a. ^/I/) :^ P y 5^ 

15 7U (318 mg, 1.00 mmol) ^^MT?^inx.^ ^M-C $ 6) I:: 1 bfco Si^;:?! 

-B-m^ 1 i1^^::i^^/l/l?tittlLfCo «::i^^/l-Ji^ Presep 

Dehydration tube (fR^M^(^)^) ^fflV^T|£M^. m^mm\^tz.o m^^i^ 

V •^^fV-fyy J>s-^ xi-^Y-^fyy (^=¥f->':®^^^^/^=19:l~l:l) -t?WM 

U"C> ^fetfit>ti^^#fCo ^<7)M#.?fttti^Sr;^ ^J^y-zl- (5 raL) :J3 J; tJ«7" h ^ fc 

20 Kn:7^^ (5 raL) (D^-^«J^?^||f 2 V ^) t7 J^^i^Mm (2 

mL) Sr;(JPX-. ^M-t:^ 1 m^W^X^f^o Si^?M^^^7XT#IR l 

f^Pb. g^^^^/^-eJStfcl LfCo S^^^^/I^Ji* Presep Dehydration tube (^ 
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ytmmimm) ^m\^^x^mwi. u^mmi^x, mmit^m (550 mg, nx^ 7 

5%) ^^^^^ i b-C#fc:o MS: m/z 585 (MH*), NMR (CDCI3) 8 : 2.58-2.6 

7(2H, m), 2. 80-2. 94 (6H, m), 5. 00(2H, s) , 5. 26 (2H, s), 6. 46(1H, s) , 6.86 

(2H, d, J=8. 9Hz), 7. 06-7, 14 (6H, ra) , 7. 18-7. 32 (3H, m) , 7. 36 (2H, d, J=8. 3 
5 Hz) , 7. 63 (2H, d, J=8, IHz) , 7. 90 (2H, d, J=8. IHz) . 



MMMe 6 3-(4-{[4-({5-[(E)-2-:7^c:^y^lfc:^/k]-3-[4-( h V 




— (330 mg^ 1.05 mmol) ^ T^^'it'^ h V ^ (60% ^ffit4^ 40 rag^ 1,00 ramol) 
^XXJ^ N,N-v^7<^/l^Ji^/^^r 5: K (5 mL) (Dm^m^^^U.^ 1 NFW^^bfCo 
RS^^m^i^ 3- (4- { [4- ( a n 7« ^/i/) ^ y a^=-7V)^xi ^^l^m 

y^^;V (318 mg, 1,00 ramol) ^m^XMx.^ mU.X-^h\Z. 1 BtPsl^^LfCo S 
15 mU^m^ 1 ^^m^t:::?^#\ @^^^^/l-T?ttm bfCo i^^^^/^M^ Presep 
Dehydration tube m%mm(M)m ^ffiV^T^j^^. ^Itff^^LfCo 
i/y ;57^V^;&^ n-^ hi5^"7:7^— (^:35^i?->-:@|^j^^/^=19:l~l:l) T?)* 
^UTs ^M^b^i^ (343 rag, 57%) ^^fe?fit^t#7 bT#fCo MS: m/z 59 

7 (MH*). 

20 HJfe^ije 7 3-(4-{[4-({5-[(E)-2-:7a.^/Hf::^/l^]-3-[4-( MJ 7/^;^a 



F 
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;V (250 rag, 0. 419 mmol) ^T^i?'/— (5 mL) J; b ^ t K n :7 ^ ^ (5 

mL) (hm.^mmz.mn\^. 2 ^s^Km^b^by ^^-^^^^^ (2 mu ^ap;t, 

/p-etttt}b/c„ i^^^^/l^a^ Presep Dehydration tube (fP^M^ #) ^ 

fflv^T^^#. w&mm\^-x^ ^m\\L^m (220 mg. iix^ 90%) 

T#/Co MS: m/z 583 (Mr), NMR (DMSO-dg) 5 : 2. 45(2H, t, J=7. 5Hz), 2. 
72 (2H, t, J=7. 5Hz), 5. 00(2H, s) , 5. 65 (2H, s), 6. 86(2H, d, J=8. 5Hz) , 7.09 
10 (2H, d, J=8. 5Hz), 7. 22-7. 46 (lOH, m), 7. 64(2H, d, J=7. 4Hz) , 7. 77 (2H. d, J 

=8. 2Hz), 8.05(2H, d, J=8. OHz) , 12. 05(1H, s) . 

^JfeM6 8 3-[4-({4-[(3, 5-i^:7ai^/WlH-fc''^y— /^-l-^ /I/) 7^5^/1^] 




15 11*^6 6i!|^^jCbT. 3,5-i^:7a::;^/V-lH-t°^y— /k*5j;rJ« 3-(4--{[4- 

UT#fCo 93%, MS: m/z 503 (MH*). 

^JfeM6 9 3-[4-({4-[(3, 5-v?:7:nc:^/WlH-t:°^y— 




HJfeMe 7 i [^l^t^ LT. 3-[4-({4-[(3, 5-v?^ai::^7WlH-t°^y'— /Wl-^ 

^^i!bT#fCo IR^ 79%, MS: m/z 489 (MH*), NMR (CDCI3) 5 : 2. 64(2H, 

t, J=7. 6Hz), 2. 89(2H, t, J=7. 6Hz), 4. 99(2H, s), 5. 40 (2H, s), 6. 66 (IH, 
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s), 6. 87(2H, d, J=8. 7Hz), 7. 07-7. 14 (4H, m), 7. 30-7. 45 (lOH, in), 7.84-7.90 
(2H, m). 

HiMT 0 3-{4-[(4-{[3-(4-:7/l/;^t3:7:x.^/l/)-4-(2-:7cc:=.yl^a-^/I/)-lH- 



3-(4->'/W^n >'c3^c^/l')-lH-f^y— /W4-:^7 7W^/ky^t K (190 mg^ 1.00 
mmoDs Tk^-fb-^hy li' (60% 40 mg, 1.00 ramol) *5<tt;^ N.N-v^7«^ 

/^;^/^^r^ K (5 mL) (DU^^^^U-V- 1 B#^ft#UfCo ^J^i^^l-^^l- 3- 
(4-{[4-(i{' a n p{^/l^)^>'v?7k];^^v'} :7^^/^):^n/-?^^^7<^/l- (318 mg, 
10 1.00 mmol) ^mmX^M^. ^ hiz. I ^ffi^^LfCo ^J^;;^il'a^#lSr 1 M^Mm 
S^^:i^^/^T?ttffl bfCo i^^^^/l'Jl^ Presep Dehydration tube (^P 

^mmimm) ^m^^x^mik. mmmmi^r^i. M^v-y :^7^vi-;^^A^n-v' 
hi/ -7:7^- (--=3ri^^:g^^^^/^=i9:i~i:i) xmm^i^x. Mi-^m^m^n 

fco N.N-v^^^/l'TiN/VAT^ K (5 mL) i^mMi^. ^^fb-^^v^/V 

15 b y :7cnc=./V'7^^;^7^^^t> ji, (660 mg^ 1.52 ramol) ^ Xrj^m:^ V ^ (276 rag^ 
2.00 mmol) ^M^. 12 ^mWlWi^t^. R}t^m,^'->ik) ^ 1 M'^Mmi^ll^^ . 

mm^-f-z^xmrni^r^o mm^^^^m^ummmi^x. m^m^^o^nt^o 

Mfetffif^tf^T" b7 Kn^'^^ (20 mL) :fcJ:t>V^y— (20 mL) O^-g'^ 

^^{-^^^?b. mi\L^^ (50 mg) ^;?mxL. ^ic^bec^tK^^iii^t^ mu.x 2 ^ra 

(5 mL) *5j:-a«7^ t Kn:7 7:/ (5 mL) (DM-a^^lKl^^^f 2 m'^i^mit 
*^by 7K^^?^ (2 mL) -^Mx., m^X 1 H#K^#bf::o Ki^i^M-a^^^^-C? 

1 m^i^^-CEttfOb. i^^^^/l--Trttm bfCo mm^'f-Z^m^ Presep 
25 Dehydration tube (fP^^^ (*5^) M) ^ffiV^T^J^#> ^ff^t^bT. SMfb-^ 
(86 mg. itX^ 16%) bT#fCo MS: m/z 535 (MH"), 
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NMR (CDCI3) 5 : 2. 66(2H, t, J=7. 6Hz), 2. 76-2. 95 (6H, m), 5. 05 (2H, s), 

5. 39(2H, s), 6.90(2H, d, J=8. 7Hz), 7. 03-7. 26 (12H, m) , 7. 41-7. 53 (4H, m). 

mmm? l 3-[2-:7/l-;n3-4-({4-[(3-(4-:7/^^n:7ccrn/l/)-4-{[4-(MJ:7 

/u:tn pi ^ / ^-y} -1H- \f ^ ;v) p< ^jv'\^ly-JM :t 

5 ^iy) ^^n^-?^'^ 




3-(4-:7/^:^n :7cc::^/W-lH-tr^ 71^-4- :;57/W-^/l/7''t K (190 mg^ 1.00 
mmol), :^mihi-h y <>i» (60% 40 mg, 1.00 mmol) ^XXJ^ N,N-i>^^ 

7^;^J^/^Ar5 K (5 inL) (DM^m^^UX' 1 H#^^# bfCo R^SM-^i^t^ 4- 
10 ^/l/ (230 mg, 1. 00 mraol) ^^'UXM^. ^ 

l^^cc^/Vjg:^ Presep Dehydration tube (mytmM(W)M) ^fflV^T^^t^^ 

^/l-=19:l~l:l) -eSi^L-C. ^-feffl^f^^^ Sr#fc. :i(Dm^'^^^^ ^ / 
15 (10 mL) t^l^j^b^ TK^'fb^li^*-^ h y 1> A (40 mg, 1. 06 mmol) ^m-UXm 

mbf^c Presep Dehydration tube (m^M^(W)M) ^ffiV>T 

Mff^iiibT. n^m-^m^mco ^KDn-^m-^mi^ 4-(hy:7/^;^p 

P< :7 y — /l^ (108 mg^ 0.666 mmol) ^ h ]) ai-^/l^^^^ ^ >' (262 mg, 

20 1.00 mmol) *5 J: T>* h /^^^^ (10 mL) ^M^. T ^ v':^;/kJK>'^v'^^/^ (40% 
h/l-^yi^m. 0.5 mL, 1.10 mmol) ^^?l.T?^IPx.T 1 H#^1^^fLfCo ^J^i^^^-^^ 

ai^7W=19:l~l:l) -e)»ML.T. ^^?ft4^#>^#f:io ^(DM^^'^'-^^'t h "7 ^ 

Yn-y^l^ (10 mL) }3:^j|?U. 7jcm'fb y ^li^i^^T/l-^: c:^>^7 a (40 mg, 1.05 
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mmol) 0 x^M^. mux 1 mmmw\^tio ^mM^mi^mm-rh v ^j>> 
-tT^mm (350 mg) ^mk.^ ^?E*^#MbT 1 ^^m#bfc^. ^^mm^m 

V2^<ly^^^jU (100 rag^ 0.471 mmol)^ h V ^ ^r. ^/U:^ ^ ^ :y (130 mg> 0.4 
5 96 mmol) ^ XXM^ li^ U u ;i ^ (3 mL) ^M^. T >^ v';^;/l-:^^^^v^^^/W (4 
0% h/Vrc^-^^S, 0.3 raU 0.661 mmol) ^mm.XU\\:k.X 1 B#^1^#bfCo SJ^i^ 

1^^:31^/^=19: l~l:l) T^ft^bT. m.'^^^^-^'^tL. ^(O^^^^m^^^ 
/—JV (5 mL) *5j;tJ«7"b^t Kn:7^:/ (5 mL) OM-a^^lKi^l^ll? 2 

10 Tfc^fb-^MJ i^'Atk^^ (2 mL) ^mtl^ ■mM.x 1 ^^^M^bfco w^^^m^m 

Presep Dehydration tube (fP^M^ (^)$^) ^fflV^T^;^^. ^^BE^IgbfCo 
a&§r HPLC (i/^v'^^' ^5^/1^ A) t?)»^LT. ^M-fb-a-^^ (86 mg. 
14%) LT^fCo MS: m/z 623 (MH*). 

15 2 3-(4-{[3-(l-^^y'^;^:7ci.>^-3-^/^)^^/v^7l/];^^ix} 7:^^ 

71-) -N- (^xT / 7« :r a ^^T 5: K 



3- (4- { [3- (1-^ y ^ 31 :/-3-^ 71^) ^ v^/l/] :^ ix} :7 oi yl-) n /-^ :/ 

^ (0. 20 g. 0. 51 mmol) . T % JT-^ J^WMM. (65 mg, 0. 62 mmol) , 

20 f y cn^/kT 5 (0. 17 mL, 1.22 mmol). 1-t ^iX^^^^ h U T^— /V (9 

1 mg. 0.67 mmol) *Dj;tJ« 1-^^71^-3- (3- v^p< ^^/l^T 5 y tVl-) ;^;/^xjsi;?-r 

5: Kit^i^ (0.13 g. 0.68 mmol) (D N, N-i^^ ^/I^tJn/I^AT 5 K (15 mL) "^WL 

fb-^i^ (142 mg. IR^ 33%) SriE#.tf-)[^^ i bT#fci. MS: m/z 427 (M^). 




Q 
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3- (4- { [4- ( t3 n ^ ^/k) ^ v^/l^] ;e-53r iX} :7 ^ /k) ^T" n p« 5^/1- (50 

5 mg^ 0.16 mraol) (D N, N- v^7< ^/l^^N/^i^T 5: K (1 mL) MWl^. l-(2-^>'if^/ 
yi./U:^:=^/Ua:^^^U)ii°^yi:^ly-^^M (62 mg^ 0.19 mmol) (D N, N-v^7< ^^l^^iN 
/^Ji>r 5 F (0.5 mL) ^mW^^XJ^^^^ V !>A (80 mg, 0.58 mmol) ^iPx.T 
70 'C -e 66 B^F^^^bfc. H^KI^Ji:: * (2 mL) ^;?JPx.. v'i^^an^^^ (2 
mL) -irtttiibfCo GeneVac jt^L^a*iig©-trMraiibfei. #btLfc^^ 

10 m^?^^y—/i- (2 mL) 1 m&7Kmit-rhv ^j^:^'mm (0.32 mL, 0. 

32 mmol) ^:hW ^UX^ 18 mmmWl^f^o 1 ^^It^^^D^T^tt 

M'fb^^) (51.5 mg, JlX^ 63%) ^#fCo MS (ESI+, m/e) 523 (M+l). 

iiJi^ii 7 4 — 8 7 HLmmm 7 3 1 mm(D::^mx^^ ufco 

15 |lliM7 4 3-{4-[(4-{[4-(:7ctc:^7^;^>V*:^/I/) tf^^v^^-l— T/I^It^^/H 
v^/l^) :7 3:: ^ n y-^ 



0 

iUl^ 75%, MS (ESI+, m/e) 495 (M+l), 

^Ji^!j7 5 3-[4-({4-[(2-:7:3^c:^/k^/I^7}N y :/-4-'l'/l/) 7< ^/W]-<^^v^/W:^ 
20 =3rv'):7 3^::^/I^]:/l3/-?i/^ 




0 





82%, MS (ESI+, m/e) 432 (M+l). 
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15 



5117 6 3-{4-[(4-{[4-(try v^^'-s— f yi^T^ ^/i^) tr-<^i?:^-i-'i'/^]7« ^ 




OH 



67%, MS (ESI+, m/e) 446 (M+1). 

MMm? 7 3-{4-[(4-{[4-(t:°]; v'^-4-^y^p<^/W t°^^v^>^-l-'l'/^]7<^ 



N 






OH 



IR^ 63%, MS (ESI+, m/e) 446 (M+1). 

r!|7 8 3-{4-[(4-{[4-(4-:7/^:^o^:/i;f/^) U V-1-^ /W] f^/W 



10 ^:/V^7^);e-=3f V^]r7^c:^/V}:7"t3y'?V? 




75%, MS (ESI+, m/e) 462 (M+1). 
^*#!j7 9 3-[4-({4-[(4-7c3i/ =35-v^t;°-<y v^>'-l-i'/^) ^ ^/^]^^v^/W 
;^ df- >X) 7 a. /P] n 





OH 



;|Ji^ 68%, MS (ESI+, m/e) 446 (M+1). 

UliM 8 0 3- {4- [ (4- { [4- (2- n n :7 y c3j^ u -j^ >--!— r /V] 7< ^/l^} 
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IlX^ 84%, MS (ESI+, m/e) 480 (M+1). 

mmms l 3-{4-[(4-{[(3S,4R)-3-(7« ]) 




OH 



HgG 0 

5 82%, MS (ESI+, m/e) 460 (M+1). 

HilfeMS 2 3-[4-({4-[(3-^^^-i;^/Vt:''n p i;?:/-W/I^) ;^ 



-J/) :7 /V] -7" a 




0 

ilX^ 85%, MS (ESI+, m/e) 430 (M+1). 



10 ^mM8 3 3-{4-[(4-{C4-(2-;^5^/k7c^y ^v^) y v^^'-l— r/^3 7«^7H 




0 

83%, MS (ESI+, m/e) 460 (M+l). 
^ilfeMS 4 3-[4-({4-[(4,4--i^:7a.c:^/Vt''-<lJ T/W^^/I^l-O'v^ 
15 ^^^/l^l^x^y-O'^ 




IK^ 76%, MS (ESI+, m/e) 506 (M+1). 



^MMS 5 3-[4-({4-[(2-7«5^/W2,3-v^t Kn-IH-Y ^ /W W /k) p« ^ 
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OH 



0 

J|X^ 14%, MS (ESI+, m/e) 402 (M+1). 

mMmS 6 3-[4-({4-[(4->'cc^/Vt''^y i;?>'-l-^/V) p«^yl-]^^'v'/W:^ 



ilX^ 76%, MS (ESI+, m/e) 430 (M+1). 

llJi^jS 7 3-{4-[(4-{[4-(2-^^/l^:7 3^^7^) tf^y i;^>^-l— f/klT* ^/i^}^ 



0 

10 ItK^ 62%, MS (ESI+, m/e) 444 (M+1). 

mMW^lS 8 3-[4-({4-[(l-p«^/W3,4-v?t Kn-T V^^^y y >'-2(lH)-l'/^)7« 



3- (4- { [4- (iJ^ n n p« ^/l^) ^ v^/l^] } :7 c.^ ri/U) :/ n 7« ^/l^ (50 

15 mg, 0.16 mmol) (D N, N-v't^ ^/WtJn/^AT ^ K (1 mL) MW^^. l-p« ^/Wl, 2, 3, 
4-T h ^ t Kn^ y y (35 mg^ 0. 19 mmol) (D N,N-v^p< ^/1/7}N/W3.r 5: 
K (0.5 mL) mi^^^tJ^^B^V (33 mgs 0.24 mmol) ^lJU:LX 70 °C 

66 mmmWi^frio mfi^-m\^ tK (2 mD ^M^s i^i^xm^^^^ (2 mD T^ttW 
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(2 inL) \Z.mm\^. 1 M^TK^'fb-^f y ^J^^i^'mm (0.32 mL. 0.32 mmol) 

v?^ n n ^ ^ V (2 mL) "Cj^tti UfCo ^mS^ GeneVac il'il^|»|gagg-t?^^J£m^ 

5 Mfb-a-^ (47.5 mg, IR^ 57%) ^#:rc„ MS (ESI+, m/e) 416 (M+1). 
HiiM 8 9-110 fi^JfeM 88^ |ll^<7)j^?^-e'^^ bfCo 
^JfeMS 9 3-{4-[(4-{[3-C:7cnic^yk;=^yk7iN^/^) fa U v^i/-l— T ;^ ^/W 




TFA 0 

10 IIX^ 30%, MS (ESI+, m/e) 480(M+1). 

|lffiM9 0 3-{4-[(4-{[4-Cv^:7a.::^/k7<^/W v?>--W^l^]7«^/^}^ 




51%, MS (ESI+, m/e) 521 (M+1). 
15 %mm^\ 3-{4-[(4-{[4-Ct:''y i^>'-2-'t'/l^^^/W t:°-<^i^V-W/V]^^ 




IjX^ 42%, MS (ESI+, m/e) 44S(M+1). 



^Ji^!l9 2 3-{4-C(4-{[3— -<>'v^/W3-(^ b^iy;5;/^xj^^^/I/) fc°-<y ^-1- 
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H3C 




72%, MS (ESI+, m/e) 516 (M+1). 




IR^ 76%, MS (ESI+, m/e) 416 (M+1). 

^ffi^!)9 4 3-[4-({4-[(3-:7a.^/l-t;°n U v^^^-1— f /U) ;^ ^/l/]^^ v'/H ;^ 




TFA 




OH 




=n' 



10 ilX^ 43%, MS (ESI+, m/e) 416 (M+1). 

mMm9 5 3-[4-({4-[(3-t:°^v?:/-2--r/Vt°a JJ v'^-W/V)7«^/l^]-<>^ 

0 

iR^ 20%, MS (ESI+, m/e) 418 (M+1). 

15 mMm9 6 3-{4-[(4-{[2-(2-p<^yP:7 3^:^/l') fci-n y 

^v?/^):^'¥->']:7a.::i/^}:^n/-?:/^ h y :7/V:^ni^^i^- 
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IR^ 74%, MS (ESI+, m/e) 430 (M+1). 

^ifeM9 7 3-[4-({4-[(2— ^) JV) ^^lV'\-<ly-JM'^ 




59%, MS (ESI+, m/e) 430 (M+1). 
||JiM9 8 3-{4-[(4-{[2-(2-r7 3::^7l-J^^/P') y ^ ^/l-}^ 



TFA 0 

IIX^ 75%, MS (ESI+, m/e) 444 (M+1). 

||JiM9 9 3-[4-({4-[(2-':Xi^ n^^e^/Pfct y V'l^-X-^ }V) :^=^jV\^ly-J 
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_ _ OH 
TFA 0 

IlX^ 47%, MS (ESI+, m/e) 422 (M+1). 

mMmi 0 o 3-[4-({4-[(2— r tvp-t°n y v?^-i— r/W^^/^]-<^^v^ 




TFA 0 

iR^ 32%, MS (ESI+, m/e) 382 (M+l). 

HmfiJ 10 1 3-{4-[(4-{[3-(2-i^ n t°n p W p« ^/W 

CI 



TFA 




OH 



44%, MS (ESIH-, m/e) 464 (M+l). 

MMMl 0 2 3--(4-[(4-{[3-(2-:7ai=/^ai^rv) tfct y ^^^iz-l—fyklp^^/W 



N' 





OH 



TFA 



IR^ 41%, MS (ESI+, m/e) 444 (M+l). 

mMMl 0 3 3-(4-{[4-(3,4-i>t Kn=^/ y ::/-l(2H)— r/k7« ^/l-)^^^v^ 
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0 

IR^ 31%, MS (ESI+, m/e) 402 (M+1). 

Hffi^il 0 4 3-(4-{[4-(3,4-v't: Kn^ J ]) >-2 (IH) y^T* ^/^) 




69%, MS (ESH-, m/e) 402 (M+l). 



Hii^dl 0 5 3-{4-[(4-{[2-(2,4-i^:7/l^;:^n :7 en ::^/W-5, 6, 7, 8-7^ b "7 t K 
n -4H- [ 1, 3] ^ T 13 [5, 4-b] T f :/-4— T ^ ^ 7W} ^ v'/l^) ^ ] :7 c:^ 



F 




0 



3%, MS (ESIH-, m/e) 535 (M+l). 

1 0 6 3- [4- ( {4- [ (2- If cic /I^-5, 6, 7, 8-7" b 9 fc K n -4H- 

[l,3]^Ty^n [5, 4-b]Tif t:°>'-4— ^^/^l^^v'/H^^^^j-v/) 
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0 



1%, MS (ESI+, m/e) 575 (M+l). 
MMMl 0 7 3-{4-[(4-{[2-(4-iyr/-3-^^/k:7a.:^/l/)-5, 6, 7,8-7^ 
t K n -4H-[1, 3] n [5, 4-b] T if t°^-4-'l' /W] p< ^ v^/l^) :t^iyl'7 




0 



J|X^ 2%, MS (ESI+, m/e) 538 (M+l). 

mMMl 0 8 3- [4- ({4- [(2-^ 5 y [ 1, 2-a] t-y i;^:/-2—f 71^-5,6,7,8-7^ h 
^ t K n -4H- [ 1, 3] y t3 [5, 4-b] T >'-4-^ /l^) 7< ^/^] v^/l^} v-) 
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3%, MS (ESI+, m/e) 539 (M+1). 
MMMl 0 9 3-(4-{[4-(3,4-v^fc Kt^-l, 5-^:/>^^T"^^ t°i^-5 (2H)-^/^^ 

11^ 




TFA 




OH 



28%, MS (ESH-, m/e) 434 (M+l). 

1 0 3-[4-({4-[(8-p< 3,4;5-7" h^t K P -Iff-l-^^/y^T 




IR^ 30%, MS (ESI+, m/e) 446 (M+l). 

mfeM 111 3- [4- ( {4-^ y:fh^ [ (2- ^ f^/^-s, 4—:;^ t K y u i/- 
1 (2H) /1-) 7« ^ v^/i^} ;^ i/) 7 ^/i^] :r P 
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0 



:x,:^M?^ 1^ /—/i^t>hmmit^<>^^m^wmt\^xn^f:io w 59%, 

5 MS(APCI-): 486 (M-H). 

MMWil 1 2 3-[4-({4-[(3-7«^7l— 5->'a^::^/WlH-fcr7y— /WW/k) ^ ^ 




o 



10 (139 mg^ 0.5 mmol)^ 3-(4-fc Kn ^v':7 o^cr./^) ::/n ^/V- (90 mg > 

0. 5 ramol)^ b U :7 :n ^/I^tK^ :7 ^ >^ (262 mg, 1. 0 mmol) :J3 J: tJ^i^iJ' n n 7< 
^ (3 mL) (59tl-^%(^> ^MS^tT^ Ty>^:fy/]^7i^>^m-i^^^^l^ (40% f/^^ ^ 
^^i^. 435 mg. 1.0 mmol) ^MT 1 B#K^# bfc SiSi^ll-Tft. ^ 

iS^liJ^v^y ;^7^Vl^;;&^ Ai57 n-^ bi?'^:^^— (■^:^{-i^>':g^^J:^/^-=19: l~l: 2) 

T- t Kn^^^' (3 mL) 1 m'^7km^hi- h V ^J>^7i<mm (2 mL) 

L/c^^ g^^^^/^-etttULfCo g^^^^/l^JS^ Presep Dehydration tube ( 

y^^mmimm) ^m^^xmrn^s liiEMbfc^ ?5?s^v-y ;*^Vk;^7A^ n 

20 h 1^ 9-7 4— (-^=3ef-:/: 1^^^^/^=9:1—1:4) T?IS0bT. ^M'fh^i^ (90 
mg. flX^ 42%. 2Xm) Sr^-fe^^^ bT#fCo 
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NMR (CDCI3) 5 : 2. 33(3H, s), 2.62(2H, t, J=7, 6Hz) , 2.89(2H, t, J=7. 6 
Hz), 4. 98(2H, s), 5. 31(2H, s), 6. 15(1H, s), 6.86(2H, d, J=8. 5Hz), 7.03(2 
H, d, J=8. IHz), 7. 10(2H, d, J=8. 5Hz), 7. 28-7. 35 (4H, m), 7. 35-7. 41 (3H, m) . 

1 3 3-[4-({4-[(5-p<^/W3-:7^:=iyP'-lH-l::°^y^— /^-Wv'Wt^^ 



;V (278 mg, 1.0 mraol)^ 3-(4-t Y xn ^ :^ U y-^^^^;;^ ^ ;V (ISO mg^ 

1. 0 ramol)^ b y >'cn^7l✓x}^;^:7^ >- (393 mg^ 1. 5 ramol) -^e^ iiXl-l> -i^ n u ^ ^ 

10 (5 mL) (Dm.^m\^. m^mWr. Ti/i^:*/l^7i?^^v'cc^/k (40% Y;Va^ly 

mW.. 650 mg, 1.5 mmol) ^^^Tb. ^MT* 1 ^K^^ bfCo ^J^^T^t^ ^ 
mU^^^V ;^^V^;d ^ a^hi^^^-Y— (^^1^ il5^^^/^=19: 1~1 :2) 
X-mm\^X. ^M'fb^^l (263 mg, liX^ 90%) ^n^^V^m t bT#fCo 

NMR (CDCI3) 6 : 2. 22(3H, s), 2. 59(2H, t, J=7. 8Hz) , 2. 88(2H, t, J=7. 8 

15 Hz), 3. 66(3H, s), 5. 00 (2H, s), 5. 34(2H, s) , 6. 39(1H, d, J=0, 8Hz), 6.87(2 
H, d, J=8. 7Hz), 7. 07-7. 20 (4H, ra), 7. 27-7. 32 (IH, m), 7. 34-7. 44 (4H, m), 7. 
78-7. 82 (2H, m) . 

^JfeMl 14 3-[4-({4-[(5-^^/k-3-:7ji;:^/l/-lH-t°vy— /I^-W/Wt^^ 



3-[4-({4-[(5-7« g^/WS-^cc^/^-lH-t"^ 1— 1'/^)7« ^/t'l^^'v^/^};^ 
driX):7:ii^/U]:7'P^-?:/^^^/^ (220 mg> 0.5 mmol) -^^^^ (3 niL) *3 

a;TJ«7" Ko:79^ (3 raL) (D^i^^j^l^l^^L. 1 B^TK^^b"^ !>A 




o 
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:^imm (2 mL) ^jBx.. mux^ i v^mmwvfco R/s^ti-a^i^^TK-e^f^u. i 
m^Mmx^mi^. g^^^^/i^-ettwufco mm^f-^i^m^ presep 
Dehydration tube m^mmiwu) ^m^^xm^ik. ummwi^fco mm^-y 

5 -c. m.mw^'km (155 mg. nx^ 73%) ^iife^^i: L-c#fco 

NMR (CDCI3) 6 : 2. 22(3H, s), 2.64(2H, t, J=7. 5Hz), 2. 89(2H, t, J=7. 5 

Hz), 5. 00(2H, s), 5. 35(2H, s), 6. 38(1H, s) , 6. 87 (2H, d, J=8. 5Hz), 7.07-7. 
18 (4H, m), 7. 23-7. 32 (IH, m) , 7. 33-7. 44 (4H, m), 7. 76-7.83 (2H, ra). 

mM.m^. 1 5 3-[4-({4-[(5->r y>^n tVW 3-^7^1 c^/W-lH-f^y 




o 



Z-^ y^'CL\f)V-^-y ^z^)V-m-\£^V—;V (186 mg, 1.0 mmol), i^MWli-t V 
y rJ'A (60% ^ftti, 40 mg, 1.0 mmol) *5j;tJ« N, N-v^ ^ ^/I'tJn/I^A T ^ K (5 
mL) (^B-^i^^^fiT' 1 B#^«#Lfc„ 3-(4-{[4-(>5^ n n p« ^ 

15 7k)^:Xv^7V-]::^=3eiy} >^:ii^7V) >^ny-?:/^^^/V (318 mg, 1. 00 mmol) 

-ettHJbfCo g^^^^yl/JS^ Presep Dehydration tube im^mMiWM) 

i^>':@^^^5^/^'=19:l~l:l) -eftMbT. ^fe^S^t^il^ ^#fc. 
20 ^ p« ^ y — /l^ (3 mL) :}o J: tJ«^ h ^ t K n y ^ ^ (3 mL) (OM^t^j^^J-t^^f 

1 m.^yi^m^^ii- h V t^j^y^mm (2 mD ^mk.. mux 1 B^^mw^i-fco 

/um^ Presep Dehydration tube (fn^lffi^ («) ^) $r;iV^T^#ft> l^ffiftli 

25 ~l:4) -eltl^UX. ^Mfb-a^'^ (254 mg, 56%, 2 Xg) ^M^mV^il^ t 
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NMR (CDCI3) 6 : 1. 20(6H, d, J=7. OHz), 2.64(2H, t, J=7. 5Hz), 2. 89(2H, 
t, J=7. 5Hz), 5. 00(2H, s), 5. 39 (2H, s), 6.41(1H, s), 6.87(2H, d, J=8. 7 
Hz), 7. 08-7. 14 (4H, m) , 7. 25-7. 42 (5H, m) , 7. 79-7. 84 (2H, ra) . 

116 3-[4-({4-[(3— f y:7"n tVWB-^cn^c:^/^-^-^^ /WW 




o 



mmmi l 2 tmm\^\^X. 3-(4-b Kn^v':7cccn/^):/p/-?>'^p{^/V:}3j; 

t>' {4- [(3-^ y:/C2 il°/U-5->'a:.::^/U-m-\l°^y — 7U-l-4^l-)p^^/l^ly:^^M 

pi 1^ y—/l^t>hmmit^m^"^^tio 73% (2 Xm), NMR (CDCI3) 5 : 1. 

31 (6H, d, J=7. OHz), 2. 63(2H, t, J=7. 7Hz), 2.89(2H, t, J=7. 6Hz), 2.99-3.1 
0(1H, ra), 4. 99(2H, s) , 5. 32 (2H, s) , 6. 18(1H, s) , 6. 87 (2H, d, J=8. 7Hz), 7. 
02 (2H, d, J=8. 3Hz), 7. ll(2H, d, J=8. 7Hz) , 7. 28-7. 40 (7H, m) . 

MMM 117 3-[4-({3-[l-(2-^ h^i/:3^^7^)-2-7ai::^7^-lH— f 1^ K— /l^- 
3-4 Jf'^l ^ V v?7U} ;^ i^) -2- :7 n :7 n =f-;V 




=f-;V^X.Xj {3-[l-(2-^ V^%y:s:.^)V)-2-~y ^^)V-VA-4 V /^-3— f :7 

^ J '-jvt>hm.m\\L'^m-^w.^'m^mh\^xm^o w 85%, 

MS: m/z 566 (MH*). 

^liMl 1 8 3-[4-({3-[l-(2-^ b^^>^^/^)-2-:7cxic^/WlH-'l' K— /V- 
3-^ /W] ^ -JM ;^ ^ v') -2- :7 /k;^ p :7 ^ /l^] 7° a 
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mMm2 t^m\^VX. 3-[4-({3-[l-(2-3i h^^^^'f-/\^)-2-:7:x,=^/U-m-^ 

5 MS: m/z 538 (MH*). 

mmmi l 9 3-[4-({4-[(4-t: Fods-v-t'-^y r/P)^^/l-]^>^v? 




3-(4-{[4-(^ n n 7« ^/^)^>^v^/l^] :7 j^c^/l/) ^yl/ (0.6 

10 1.88 mmol), 4-t: K n tf^ y v^^- (0.29 2.82 mmol)^ ^M:^ V ^ 

(0.39 g, 2.82 mmol) *3j;t>* N, N-i>7« ^7l^^^c/l/J>.r ^ K (12 mL) (OU^m^ 6 

:^7K^cx^?f-. mT^^m^-^f^-^^^t^ j^^xm^mk. mmmm\.x. ^mit-^m (o. 

72 g, HX^ 99%) v'^^^^IS^ LT#fCc MS(ESI+): 384(M+H). 

15 |I*M1 2 0 3-[4-({3-[(3, 5-i^^^/V-lH-t°^y-v'l-l— l'y^)^^/^]-4- 




O 



JiM 5 irP^t^ LTx 3-(2-:7/^:^n-4-t Y^^^^^ ^^/^^)^^ ^^^^^^ 
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MS(ESI+): 483 (M+H) . 

^Mmi 2 1 3-[4-({3-[(3, 5-v^7<^/WlH-t°^y^"-/^-l— r/^)7«^/^]-4- 
5 y( y-f h^l^^l^^J'M-^^^^)-2-'y/\^:^nya^::^;v']':fx2/<iy^ 




o 



3- [4- ( {3- [ (3, 5- ^ ^/u-m- 1° 7 ;^ 9^/1^] -4-^ y:fh^ v-^ 

i/v^/^};^'^->')-2-:7/V;^n (0.37 0.77 mraol) 

(Dp^^J^/l^ (2 mL) 33 J;tJ«'X h ^ fc Kt3 >- (4 mL) (DU^^WK. I 

10 7K^'fb-t- b y atk^^^s (1.5 mL) ^m^. m.m^x 2 BtraK#bfco 

(--=3rf->'/g^^:3i^/P=10/l— ^=3ef-^/@^^rr.^/P=l/2) 
LT. ^Mili'^i^ (0.25 g. iK^ 56%) ^ilfel^^^ bT#fc. 
15 MS(ESI+): 455 (M+H). 

mMMl 2 2 3-[4-({4-[(3, 5-i;?:7 3^c=./WlH-t:°^i/— y^-l-^/^)p<^/^]- 
3-^ y r7"n;iK=¥iX^>'v^7V}:^=3ri/)-2->'/k;rn 7ctc=^/i/]^n/'?>'^3^^7l^ 




o 
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MS(ESI+): 593 (M+H) . 




^ffiMl 2 1 LT. 3-[4-({4-[(3, 5-v^:7:x.c:^/^-lH-t:°^ y— /Wl-^ 

^:x^/k;5>fe^M{b^i^^Mfe?ft5K#»i: bT#fCo IR^ 87%, 
10 MS(ESI+): 565 (M+H). 

2 4 3-[4-({4-[(3, 5--^:7cc^/WlH-t:°7J/— /^-I-^/Wt^^^H- 




o 



15 3- [4- ( {4- [ (3, 5-i^ :7 =7W1H- ^ ^ — /Wl-^ /I^) 7« ^/l-] -3— T y "T" a ^ 

v-^iXi^/V} ;d-=3rv^)-2-:7/^^n :7 a^c:^7l/]:7"n/-?:/^ (O. 32 0.56 mmol) 
p^i?'/— /V (3 mL) t3:^j|?b. 1 ^^TK^-ffci-t- !>i^7K^I^ (0.56 mU 0.56 
mtnol) ^;tJPx.fCo ^S^CV^-e:, :^'ft;;^;/l^i>'!i7i^ (31 mg^ 0.28 mmol) (DtK (1 mL) W- 
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^O^M'fb'^i^ (0. 27 g. urn 83%) ^#fCo MS(ESI+): 565 (M+H. -^V—i^t 
bT). 

MMMl 2 5 3-[4-({4-[(3, 5-v^:7^::nyl/-lH-t:°^y' — l'7l-)7« ^/l^]- 




mMM5 tmMli^\^X. 3-(4-t K^dri/-2-p^^7^:7a^c:^/^)-7"^/^°^^^5^ 
/^:jb^J;t>' {4-[(3,5-v?:7cc^y^-lH-bf^y— /l-l-'l'7^)^^/V]-3— r y::7°t3zKd5^ 
ix:7ai^/W^ ^5^^ — 7^:0>b*®'fli'a'#J^iife?ffiJl^#Ji: bT#fc:o KK^ 46%, 
NMR (CDCI3) 8 : 1. 26(6H, d, J=6. OHz), 2. 29(3H, s), 2. 48-2. 62 (2H, ra), 
2. 82-2. 93 (2H, m) , 3. 68 (3H, s) , 4. 57(1H, m), 4. 97 (2H, s), 5. 39 (2H, s), 6. 
68-6. 83 (4H, m), 6. 86(1H, m) , 6. 92(1H, s) , 7. 03 (IH, d, J=8. IHz), 7. 31(1H, 
ra), 7. 34-7. 46 (7H, m), 7. 84-7. 92 (2H, ra) . 

mmmi 2 6 3-[4-({4-[(3, 5-v^:7:3zc:^7W lH-t°7i^— /V--!-- r^w^^^'i^]- 
3-4 y :/ n Tjf ^ ^ Z^/l^} :t ^ ix) -2- 7« ^/l^] 7" n l^m 




o 



3- [4- ( {4- [ (3, 5- :7 oL =/k-lH- 1° ^ ^ — /Wl-Y ^ ^71^] -3-4 V^nyi^^ 

-y^:y-J>;V}:^'^^^^)-2-/-^;V'7 au^;V'\':fx:2^<>'^;^'f-;V (0.20 g, 0.35 ramol) 

(D;^di'/'—JV (2 mL) ^ ^XJ^T h y \i Kn:79>' (4 mL) (ZJ^S-a^^^i^f-x 1 U 

^7K^'fb':^^y ^J^-^^tK^?^ (0.70 mU 0.70 mmol) ^ABxl. 50 V. \CX 2 
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HPLc (i^'^ v^cr.^ hi?-^ A) izxmmL-f^. "^%hfifcmw^^0M^^M^ 
Ti&iRLirc^. i^fpmw7K(cT4^?R^ mmikM7i^\^xm^. m:i^mm'=r^^^^-y^ 
5 j^x^m^. UBmrni^x. mmit^m (o. i5 77%) ^m^ii&vtmti. 

T#:rCo MS(ESI+): 561 (M+H). 

MMmi 2 7 3-[4-({4-[(3, S-v^l^cnc^/k-lH-f^y — /Wl— 1'/^-)^^/^]- 




llJfe^Jl 2 4i:|^#tCbT^ 3-[4-({4-[(3,5-v^:7::cr:./WlH-t°^y'— /Wl— r 

5n*^W^ii: C72H7oN408Ca-0. 5 HgO i: UT 
15 H-^-ffi: : C, 74.01; H, 6.12; N, 4.80. 
%'^\%\Q., 74.19; H, 6.04; N, 4.61. 

1 2 8 3-[4-({3-Cl-(2-:3^ b dp v-3^^/^)-2-7« ^/WIH— T /W-3- 
^ /i^] ^ ;^ =¥ v-) -2- y 71^;^ a y ^ /i^] ^ a /n° i^^^ ^/i^ 




20 HJfeM 1 LT^ 3-(2-:7/^;^n-4-t Kn^v- 7:31^/1-) y"n/N°:/^3i 
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^/U^^IJ {3-[l-(2-:3^ f'ar->'rc^yk)-2-^^/U-lH-l' /W3— f Z^] 

y-/i-'^>hmmit^m^mn^m^<i^tvxnf^o w 90%, 

MS ra/z 504 (MH^) . 

mMM 1 2 9 3- [4- ( {3- [1- (2-3^ b :3rv'^^/W-2-p< ^/I^-IH— T V K— /l'-3- 
5 x|'7^]^>">:^/H:^=^i/)-2->'7^;e-n :7cnc=^/^]:?'n/~?>'^ 




^ii^!l2 tmm\^\^X. 3-[4-({3-[l-(2-:3i e^^^^^^u)-2-;^ =f-/U-m-^ 
7W3-1' yi^] v^/i^} ;X) -2-:7 7^;^- n ^ n £> ^ 

M-fk-^tJ^^^fe^ftiK^J^ U"^#:^-= 98%, MS m/z 476 (MlT). 

10 ||jfeMl 3 0 3-{4-[(4-{[3-tert-~r^/^-5-(:7 ^i/p<^/V)-lH-fc°^y 




(4-{ [3-tert->^^/W5-(7 :^ / =3riX^ ^yk)-lH-tr 7 /Wl-^ ^ ^/U} y 
:x.:=.;U) p( ^ y ^/U (0.60 1.7 mmol) , 3-(2-y /U:t^-A-t: V^iPi^Z^y^^^ 
15 /l/) (0,40 l.Qmmol)^ h V /l^^i^ ^ (0. 85 mL, 3. 

4 mmol) *5 J; TJ^T" h ^ t y ^ (50 niL) (DM'B'^J- 1, 1' - (T v';*/^^}^::^ 
/l^) v^t°-<ij (0.86 g, 3.4 mmol) ^IjUk.. MUX 2 H#^it#bf::„ S)^;:^ 

20 yk:-^^f-:/=l:4) J3:#L. ^Mlt-^^ (0.86 iR^ 93%) ^M^^^^tl. 
mt^o MS: m/z 545 (MH*). 
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mmmi 3 1 3-{4-[(4-{[3-tert-y^^/W5-(:7cny dev'7«^/l-)-lH-t°7y' 




5 3-{4-[(4-{[3-tert->^^^/W5-(>'3iy ^/I^) -IH- 1"^ ^ — 7W1-^ /l^] 7« 

^/W^>'v'/^)^^^v^]-2->'7W:^a:7ci::^/H-^a/-?:/^a^^/^ (0.86 1.6 
mmol) , 1 m.&7i<.mit-f- ^ J>>7i<Mm O. 5 mU , 7^ h ^ t Kn :7 ^ ^ (6 rtiL) 
*3j;t>V^y-/^ (6 mL) (Om^m^ 60 °C 1 B#^1it#LfCo ^JS^S-a^^^^- 
1 ^^itm (3.5 mL) ^M^. mm^'^/^X-^mi^. mti- h V ^J^^tK^^T* 

yj^^u-^h^'^y^— (@^^^^/^:^=3rf-^=l:2) 4ffi^^g^% (0.8 

0 g) ^#fco mhfLfcm^m (0.80 g), 1 ^^TK^'fb-^ h y (1.9 

mL)^ (2 mL) :}aj:tJ«7K (20 mL) (DM'^i^J-it'fb;^;^^^'^'^ (0.10 g, 

0.90 mmol) (DtR (2 mL) ^?S^^^o< «9Anj^> ^ffffi bfc H^^^t^. tK^^Igs ^ 
15 Mb. SM^k^i^ (0.76 88%) bT#/Co 

MS: ra/z 517 (M^), NMR (DMSO-dg) 8 : 1. 23(9H, s) , 2. 14-2. 30 (2H, m), 2. 

64-2. 80 (2H, m), 4. 99 (2H, s), 5. 02(2H, s) , 5. 30(2H, s) , 6. 29(1H, s) , 6.6 

3-6. 98 (5H, m) , 7. 05-7. 38 (7H, m) . 

MMMl 3 2 3-{4-[(4-{C5-(^i/v^/^;e-=¥v')-3-tert-:/^/l— lH-t:°^y^— 
20 ywi-'f /k] 7«^/W^i/-^/l^):t=3r-iX]-2-:77^:^n :7cn=/^}:7°ny'?:/^ai^7^ 
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^ y ^/\^ (0.60 1.7 mmol). 3-(2->^/V;^n -4-fc K n c^/l') 
(0.40 g. 1.9 mmol) . h P :/^7^;^J^ :^ :7 ^ :/ (0.85 mL, 3.4 
mmol) *5j;t)«7^ h 9 t :7^^ (50 mL) ©M-a-^^^ 1, 1' -(T^ v^;^/l/Ji^^ = 
5 /P)v?t°^y v':/ (0.86 g. 3.4 mmol) ^M:^. mUX^ 2 ^^it#L/ci„ Rft^M 

/^:^:3{uf->=i:4) j^f>]-b. mmwi^^m (0.82 g. iix* 88%) 

T#fCo MS: m/z 545 (MH*). 
10 ^iSMl 3 3 3-{4-[(4-{[5-(^>'e^/^;d-=¥v')-3-tert-y^yWlH-tf^y — 
/Wl—f JVI ^ ^7^} ^ :^ v^/l^) ^ v'] -2- :7 /P;^ a :7 ^yl^} ~f a ;^ 




3- {4- [ (4- { [5- {^l^-JjVi>r^%y) -3-tert- >^^/WlH- 1° ^ ^ — /V-l-^ /W] 7< ^ 
15 /W^^v'/^)^=^v']-2-:7/i/:;a-n :7a^^7W} (0. 82 gs 1.5 

mmol) . 1 ^^TK^-ft:-^ h y !> AtK^^^ (3. 5 mL) , 7=- b ^ t: K n :7 ^ ^ (6 mL) 

43j:T>v^5'/-/i' (6 mL) (om^-^m^ m X, X \ mwi^n^^f^. ^m>m-^m\c 
1 (3.5 mL) -^nx., @^^zt^^7k-T?ttttj i^'fb-t- b y -^atK^?^-^ 

9 g) -^m^o n^M-m-^m (0.79 g). 1 w^ii^mit^ v )) j>^i^mw. (1.9 

mL). T^iJ^y— (2 mL) *3 J; tJ«7K (20 mL) 0^1-8^^ ^3::^'fb;^7 /^v^ (0.10 g, 

0.90 mmol) OtR (2 mL) ^?g^t^'5< «9;()P;^s ^ff til bfc|§|^Sr^i^> 7K^^ ^ 

^tb. ^Mfb^tJ (0.74 g, IDI# 93%) ^^^^^^#^51?^ bT#:fco 

25 MS: m/z 517 (MH*), NMR (DMSO-dg) S : 1. 18(9H, s) , 2. 15-2. 30 (2H, m) , 2. 
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63-2. 79 (2H, m), 4. 98(2H, s), 5, 04(2H, s) , 5. 09(2H, s), 5. 69(1H, s), 6.6 
3-6. 83(2H, m), 7. 00-7. 40 (lOH, m). 

mmmi 34 3-[4-({4-[(3, 5-v^-tert-7''^/l^-lH-t:°^y'— /^-l-^/^)^^ 




3,5-i:^-tert-:f'^/U-m-\i'yy^—/]^ (0.50 2.8 mmol) (D N, N-v^p< 
/UJ>.r^ K (10 mL) mWKykil^TX-yl^mit^ hV ^J>> (60% m\k. 0.13 g. 3.3 
mmol) ^m^s 20 ^mMWl^tio icV^T 3- (4-{ [4-(i5^ n n p< ^/W) v'/k] 

:t^-:y}-2-:7ju:i-uy:t^=^/u)':fuy<:^m^^y^ (0.98 2.8 mmol) Sr*B;t^ 

10 mux- 3 ^mmwi^tio Rj^-m^m^Ti^^M x.. s^m^^/^-ettmu. 4g>fb-^ 

m^i^}) ^^/^^^ J^i^ h^'9y ^ — (S^^^^/l/: -^=3^-^-^=1:4) t3:#b, 

mrnih^i^ (0.73 57%) ^m^'^^t vxnt^o m^. 73-74 °c. 

MMMl 3 5 3-[4-({4-[(3, S-v'-tert-^^^/k- IH-tr^y— /Wl— f/V) 7« ^ 
15 jV\^ly-JM:^-^-y^-2-^ jv-^n-y z^^^jVl^z/x^^^^y^ 




3- [4- ({4- [(3, S-i^'-tert-^^'^/W-lH-t"^ y — /Wl— T/^) ^7W]^i/ v^/l^} :^ 
^^S^v')-2-:77^:^c^:7:I:c:^/^]7'^/^°V^rc^7V (0. 73 g^ 1.6 mmol), 1 ^^tK^ 

Wl-T b y A7Kt^?^ (3. 0 mL) , X b ^ t K a ::7 ^ (6 mL) *3 J:r>*p< ^ y —jv 

20 (6 mL) CQ^^i^^ 60 °C X 1 B#^it#bfCo 1 ^^i^^ (3.0 
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•9s^^b. mmit^m (o.ei g. m^m 8i%) ^m^'^^ti^xmr^^ mM. 15 

2-153 t:, NMR (CDCI3) 8 : 1. 26(9H, s) , 1. 3l(9H, s), 2. 55-2. 66 (2H, m), 

2. 83-2. 95 (2H, m) , 4. 96(2H, s) , 5. 48 (2H, s) , 5. 92(1H, s) , 6. 56-6. 67 (2H, 
m), 6. 84-6. 94 (2H, m), 7. 00-7. 14 (IH, m), 7. 26-7. 34 (2H, m) . 
5 mUkm 1 3 6 3-(4-{[4-({3-tert->^'^/l^-5-[(6-7( ^/UH' ]} -J 1^-2- 4 ^V) 7< 
h =3^ i/] -IH- 1" 7 >^ —;v-l-^ M ^ ^ 1^ v?yv] :^^^^]-2-'7 /V:;^x:i'7 z^:^ ;V) 




[4-({3-tert--^^/^-5-[(6-7« ^y^t^y /V) ;^ ^ ^35- i/] -IH- 1° ^ ^ — 

10 /V} ;^'^;V)'y 0:^^;^];^ ^ ^jV (0. 80 2.2mmol)^ 3- (2-^^/1' - 

4-t Ki^z^^v'^a^^/I/) (0.49 2.3 mmol) , f !J :7'^/^7j%;=^ 

•7 ^ ly (1.10 mU 4.41 mmol) :feJ;tJ«7'h9t Kn:7^;/ (40 mL) (Dm^^^akZ. 
\,r -{T:/i>:^ jVT^:=^jV)i>\i'^'0 (1.11 g> 4.40 mmol) %;!JPX-. ^Mt? 2 

90%) ^^-fe^ftJtfei^t LT#fCo MS: m/z 560 (MH*) . 

MMW^il 3 7 3-(4-{[4-({3-tert-:/^/W-5-[(6-7^ ^^yPt" y -:^i/-2-'l'/W 7« 

h =ar v'] -IH- 1° 7 71^-1-4 M 7< ^/i^) ^ 1^ -J/v^ ■^■^-y\-2-y a :7 cc ^/i^) 
20 >^t2^-^:^^ 
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3- (4- { [4- ( {3-tert--^^/W5- [ (6-7^ ^/l^ t° V >-2-4 /l^) 7« v'] -IH- tf 7 
;V\ p< ^71/) ^ v'/k] ;^ =3^ i^} -2- /k;^ x=L'7 a^=^;V)':fxi/^ >m.=^^ 
;V (1.11 gs 1.98 mmol), 1 W^7^^i\:s± V V ^ J^^tKWM (4. 5 mL) . ^ b -7 t 
Yn-^vl^ (6 mL) jo J; t>V / — /l^ (6 mL) OM-^^^ 60 °C "T? 1 
5 LfCo ^)^-m^m^ 1 S^:^^ (4.5 mL) ^Mx.^ i^^^^/l^-ettffi m-fb 

a^^v-y ^^V^:;f7^ n-^ — (®^^::e^^7^:-^ =3^1^-^=1:4) 

i^^m-^m (1.05 g) sr#fco #btl.fc^fi^^^^ (1.05 g), 1 ^^tk^^^-^ 

by^7A7K^?i^ (2.2 mL), 7«<5^y— (2 mL) *3j:0«7K (20 mL) (DM'g'i^Jcii: 
10 i\:iJ7V-^ry (0.15 1.2 mmoi) OtK (2 mL) ^?^^l^o < l^Jtinx.. ^ff ttJ b:^C 
TRgfcs ^i^b. ^M'fb'^^J (1.09 g. 99%) ^Mfe^^^eft^Tl? 

i: bT#fc:o MS: m/z 532 (MH^), NMR (DMSQ-dg) 6 : 1. 17(9H, s), 2.14-2. 
30 (2H, m), 2. 44(3H, s), 2. 63-2. 78 (2H, m), 4. 98 (2H, s) , 5. 09(2H, s) , 5.11 
(2H, s), 5. 68(1H, s), 6. 62-6. 82 (2H, m), 7. 00-7. 25 (5H, ra), 7. 28-7. 38 (2H, 
15 m), 7. 63(1H, t, J=7. 6Hz) . 

^ii^Jl 3 8 3-{4-[(4-{[3-tert->^^^yW5-(2-:7cnii^7P^^/l/)-lH-t°^ 




3-tert-7'^/^-5-(2-:7:t^/^^^/W-lH-t°7 y'^/l^ (250 mg, 1. 1 mraol) (D 

20 N,N-v'p<^/P-7i^/V'.^>r ^ K (5 mL) mm^. 0 °C -eTK^fb-^ h ]) (60% m 

t^. 40 mg, 1.0 mmol) ^M^. ^fi^il^tM bT 30 ^mW.W\^tzLo 

\Z.^ 3-(4-{[4-(i5' n n 7« ^ ;V) -J ;V^^^-y} -2-^ ^ -7 ^ =^Jl^) •:f ^-^l^ 

m^^^V (350 rag. 1.0 mmol) ^M^. 1 Bt^MW^bfCo ^i^iC^B-B^fe^ 

1 M^M.m^^€. g^^^^/l^-^'tttt} bfCo S^^^^/l^jS^ Presep 

25 Dehydration tube m%mmm)m ^ffiV^T^M^. ^ffli^bfCo a^^->' 
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10 



15 



20 



V :^V/^i^9J>>ii^ hiif^y (-^^f- §^^^^7^=19: 1 — 1 :l) T**t^ 

bT. ^M^b^i^^^fe^ft^^ti^i! bT#fCo 'H NMR (CDCI3) 6 : 1.22(3H, t, 
J=7. 2 Hz), 1. 33(9H, s) , 2, 57(2H, t, J=7.6Hz). 2. 68-2. 76 (2H, m) , 2.78-2,8 
3(2H, m), 2. 89(2H, t, J=7. 7Hz), 4. ll(2H, q, J=7. 2Hz) , 4. 97 (2H, s), 5.21 
(2H, s), 5. 98(1H, s), 6. 60-6. 69 (2H, m), 6. 99-7. 12 (5H, m), 7. 16-7. 30 (3H, 
m) , 7. 32 (2H, d, J=8. IHz) . 

MMMl 3 9 3-{4-[(4-{[3-tert--7'^7P-5-(2-7c3^ ^/l/J^5^/^)-lH-t:°^ y 
— /W-1-^ /P] 7« "f-M ^ V^}^) :^ ^ -2- :7 o 7 ^ /l^} >^ n ^-^ 

T r ii 



OH 



HMMi 3 8■T?#bt^.fc^ft^;t2^^:I^^y — (3 mL) j:-a?7^ b ^ t Kn :7 ^ 
:/ (3 mL) izmm\^. 1 ^^7K^ft;•:^ b y l>i^7K'^W^ (2 mL) ^iP;^. ^fiT? 1 

ttffibfCo @^^^5^/kSSr Presep Dehydration tube (^B^feM^ ^) ^>ffiV^ 

:/:||^:x5^/^=9:l~l:4) l^ltMbT. ^M-fb-^^i (91 mg, 18%, 2 XS) 

bT#/Co NMR (CDCI3) 6 : 1.32(9H, s), 2. 62(2H, t, J=7. 6 
Hz), 2. 68-2. 76 (2H, m), 2. 77-2. 85 (2H, m) , 2. 89 (2H, t, J=7. 6Hz), 4. 96 (2H, 
s), 5. 22(2H, s), 5. 97(1H, s), 6. 59-6. 66 (2H, m), 6. 98-7. 12 (5H, m) , 7.16-7. 
34 (5H, m). 

MMMl 4 0 3-[4-({4-[(3-tert-:/^/W-5-:7a:;^^WlH-fc:°9^— /l^-l— f 
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O 



{4- [ (3-tert->^^/W5- =/WlH- 1° ^ ;V) p< ^/k] :7 =c 7« 

^y— /I- (320 rag^ 1.0 mmol), 3- (2-:7/^;e-n -4- fc K n df- v^:7 ^/l^) 

(212 mg^ 1.0 mmol) ^ V ]) ^7 a^^-JV-^^^y ^ 1^ (262 mg^ 1.0 mmol) 
5 *5j;tJ«i^:^ nnp? (5 mL) (^M-a-i^J^. ^MT^^J^T^ T V-J-^ /V^^l^mi^ 
:x.=f-jv (40% h/l'^V^?^. 435 mg, 1.0 mmol) ^MTb^ ^MT? 1 ^^Wf^ 

bfc. S)^;;^T^^ S^SIS^v^y ;^7^Vi/;^7^i=s^ n-v- (-^=3^.^-^: 

|^^^^/k=19:l~l:2) T^ffi^LT. ^S^b-a^i^^^^^^^J ^ bT#fc„ 

NMR (CDCI3) 5 : 1. 26 (3H, t, J=7. 2Hz) , 1. 37 (9H, s) , 2. 58 (2H, t, J=7. 6 
10 Hz), 2. 90(2H, t, J=7. 6Hz), 4. 12(2H, q, J=7. 2Hz), 4. 97 (2H, s) , 5. 32 (2H, 

s), 6. 20(1H, s), 6. 60-6. 70 (2H, m) , 7. 02 (2H, d, J=8. IHz), 7. 09(1H, t, J=8. 
8Hz), 7. 25-7. 40 (7H, m) . 

IIJiMl 4 1 3-[4-({4-[(3-tert->*'^/k-5-r7;:c::i7WlH-tr^i/ — yWl-^ 




HJSMl 4 0-e#fetbfc?ft4fe#)^7< (5 mL) *5J; t;«7" h7 fc Kn:7^ 

(5 mL) \zm%\^. 2 ^^TK^-fb:-^ f y "^l^i^mm (3 mU ^JUX.. ^M-e 1 

^/l^TttffibfCo mM^^/^M^ Presep Dehydration tube (fp^lifi^ (t5^) M) 

(^^f-^/:g^gjaz^/lx=9: 1—1:4) T^Jft^LT. mM^t^l^ (90 mg, 18%, 
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2 X^) Sr^fe^Si: bT#fCo NMR (CDCI3) 5 : 1.37(9H, s), 2. 64(2H, t, 
J=7.6Hz), 2. 91(2H, t, J=7. 6Hz), 4.97(2H, s), 5. 32(2H, s) , 6, 20(1H, s) , 
6, 67(2H, s), 7. 01(2H, d, J=8. 3Hz), 7. 09 (1H, t, J=8. 8Hz) , 7. 25-7. 40 (7H, 

m) . 

5 ^ifeMl4 2 3-{2-:7/k;e-n-4-[(4-{[3-(4-:7yk;^i3 >'cn::^/V)-5-(2-:7az^ 
-iH- If =7 y — /V-l— r /V] ^ ^/l^} ^ v^/V-) :t^iyl^='=. -ztu^^-^ 




3-(4-:7/k^t3 :7 a:. cr: 7k) -5- (2- :7c3^:=:/k:ii^/k) -lH-t:°^y—/V (300 mg^ 1.1 
10 ramol) (D N, N-v'p? ^/V-tJn/I^A T 5: F (5 mL) MWK. 0 X: 'X^Tk^ill'f' h V ^ 
A (60% 40 rags 1.0 mmol) ^Mk.. ^M^3:#fibT 30 

^^S^-n-tli- 3-(4-{[4-(i5' n n ^ ^yk)^;:xv?/l-]:^drv^},-2- :7 7-1^:^0 :7 ai;^/^) 
:7"n/A°:/^^^/k (350 mg, 1.0 mmol) ^itTOx.. mU-V 1 ^W^^bfCo SJS 
m^m^ 1 m^iiL^^2:ft^\ g^^^^yl^-ettmbfCo g^^cn^/^^^ Presep 
15 Dehydration tube (?P^M^(|5^)M) ^^V^T^;t^#. i^JEMIgLfCo m^^Zy 
3 -^^^ViJ^ x:i-^ Y-ifyy (^^1^^^:@^^^^/k=l9: l~l:l) T*)*^ 

LT. ^M'Tb-a-i^^Hfe^at't^i LT#fc„ NMR (CDCI3) 6 : 1. 26(3H, t, 
J=7. 2Hz), 2. 56(2H, t, J=7. 6Hz), 2. 78-2. 93 (6H, m), 4. 12(2H, q, J=7. 2Hz) , 
4. 98(2H, s), 5. 24(2H, s), 6. 37(1H, s), 6. 59-6. 68 (2H, m) , 7. 03-7. 13 (7H, 
20 m) , 7. 19-7. 37^ (5H, m) , 7. 77 (2H, dd, J=9. 0, 5. 5Hz) . 

HiiMl 4 3 3-{2->'/l/;^n-4-[(4-{[3-(4-7/V':^n:7ai=/V)-5-(2-:7a^c:^ 
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V (5 mL) Kmmi^s 2 m.'^ykmiti- ^j-^TKMm (2 mu ^;?jp^. mw^- 1 

5 ^oc^/i.®:^ Presep Dehydration tube (fP^M^(t^)^) ^ffiV^-C^^m. M 

/k=9:l~l:4) T^*t^bT. ^M'fb^il^ (61 mg. 11%^ 2 X@) ^^Sfel^^ 

i UT#fc^o NMR (CDCI3) 8 : 2. 62(2H, t, J=7. 5Hz), 2. 79-2. 93 (6H, m), 
4. 98(2H, s), 5. 24(2H, s), 6. 37 (IH, s), 6. 59-6. 68 (2H, m) , 7. 03-7. 14 (7H, 
10 m), 7. 18-7. 38 (5H, m) , 7. 76 (2H, dd, J=8. 9, 5. 5Hz) . 



1 ) mMm 1 (D^h^m 3 o mg 

2) >^ 1 0 mg 
15 3 ) %m 1 9 mg 

4) ;5^7=-T y ^^^-^iJ^'^i/li^i^ 1 mg 

H- 6 0 mg 

20 1 ) i^jfe^ii 1 (Dih^m 3 o g 

2 ) %m 5 o g 

3) h i^^'^a =1 v'-T^^'^-y^^^ 15 g 

4) :;&/l^7}sdrv'7« ^/Hr/l^D— ;:^;57/kv'!> A 44 g 

5) ;^f="T y ^/^'^iJ^'^-v'^J'Ji. 1 g 

25 1 0 0 0^tH40g 
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mm^n^. :i(DmmM^i 4 s(D4) *5j;tj«i g<^5) ^m^i^s nmm^^i- 
10 0 om^n^o 

ECso#[(^^^i-(*t: bS5feGPR4 0 ^^^^^ bf:: C HO^J!^^5^^ffiV^ 
fc. '#^^:|B«:65^iv^PS^9 :Lnh<DCUOMf^m\±l O %4^Ji^i^JfiL?t (Invitrogen) 
^#t? a -MEMJ#:ffi(Invitrogen) %ffiV^TJ#^ bfc., 

T5/"fe-r MB {5}^3^:7/k:2^>- hJ^f^S^-eJt^UfcM^s PBS 
10 (Invitrogen) *fflV^T!J bfcf^^ 0. 0 5 %T r y p s i n • E D T A^?^ 
(Invitrogen) ^ffl V^Tilj}6S jt'L^j^^t^THUIX LfCo # ttfc^ flSO^^PJ 
^L. mLfe/ctP 3 X 1 0 ^igKOlSBflS/iiS'^^tL^ J; L-. Black 

welled 96-well plate (coster) {31 1 ^ 1 0 0 n L-f 0^?^=^, C O 

15 r (D^O:lEiJiart;^/^->'>-^liSC>^ilj^F L I P R (Molecular Device) ^ffi 

■^-r. mm^^yt^mF 1 u o 3-AM(D0JIN)^mAR-r5fci?). *)§V^f*F 

20 LfCo HBSS (Invitrogen^ lOOOmL) tJllMHEPES (pH 7. 4^ 
(DOJIN, 2 0niL) ^Mx.fcmm iUT. H B S S /H E P E S^^^) 
n-<^->>'K (Sigma, 7 1 0 m g ) ^IN NaOH ( 5 m L) K^i^^^^ ^ ^31 
HB S S/HE P E S^^liS (5mL) K-XU-^- l^f^MM (lOmL) 

^K^^^^^^^T^'-fe'l'/^iy :7T^i bfCo ifJcJ- F 1 u o 3 - AM (50;fg) 
25 :|rv^7«^/W';^/^>j^=¥i/K (Wako, 2 1juL) liZmMl^. $ b J3:#»CO 2 0 

(Molecular Probes) X^U-B-lks ^^Hl^ik^ (l0 5/zL) b 

fcT^/ir^/^^y^T- (10. 6mL) t3:;!jn;ts b/co T>y 

-fe^flTB 131 Black welled 96-well plate ^3:-^ # :}3 bfc: C HOlfflflS OJ^it&^l^ 

]i:-fe^c::^^^*^^^i:A:S5/c«9 1 0 0 A Li^o^?^^, co^i^a^jcT 
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iCv^T^ ^/l/;^/l-7}N=3rv' K^fflV^T#|Rb. /KP :/n l:;°l/^/^96-^^rell plate (f" 
5 ^^^:0. 0 1 5%CHAP S (D0JIN)A?9 T ^y-fe-r^^5/r7 7-— ^ 1 9 8 

^b. ECso^it^^ttlbfCo ^O^^^^ 1 t^^bfCo 
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^1 



GPR40 iziMir^^mi^mmmwi'fm 




EC50 (nM) 




<10 


MMm 1 0 


<1000 


MMM 2 0 


<100 


MMm 2 4 


<10 


mmm 2 9 


<100 


MMm 4 0 


<10 


MMM4: 5 


<100 


MMM 5 6 


<1000 


^jifll 6 0 


<100 


MMM 6 5 


<1000 


^iSM 111 


<1000 


mmm 112 


<100 


HiifeM 118 


<100 


mmm 131 


<100 


^ffiF"! 13 3 


<100 


13 7 


<100 


MMM 14 1 


<100 



:^mi±n^xmm^titiwm2 004-101 149 ^mmt vx^v. ^(o 
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1. ^ 



Het— (CH2)n 




n 1 

R^fiTK^m^x g^^$;^^•rv^-rt> J:v^^>^b7K*S. «m^ttTV^T J;V^ t K 

15 ^^'^-J©^^. 

4- [ [3- (2- 1° 7 v^^/l/) h ^ v-] ^ >^if V:7° n ^-^^ 

20 4-[[3-(2-fc''^^:^^/^):7ai=/U]^ h ^->]^^if ^-T^n ^^7? 

4-C[3-[5-( b V -7 :^-f-)V)-2-\f^) -J:^jV'\y p« b =3ri/]^>^-^^^^:7° 

4-[[3-[5-( h y :7/^;:^i3 7« ^/i/)-2-t° y :7 ::^7i/] p{ h <y] >^if 

25 4-[[3-(2-^r:/!J/l'):7:3ic=:/k]p« b v'l^^^'^^'^^n/-?^/^, 
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4-[[3-(lH-t;°n— f /U) :7^:=./^]p{ b v']^>'if ^:7°ny^^/^7^ ^/K 

4-[[3-(3-:7 y /k):7cn^/l/]p( bdriX]^>'if 

4-[[3-(3->' !J/^)7cnc:^/k]7« b^v']^:x-e^>^:7"p^-^;:^^7^^/K 
4-[[3-(5-f!; 5 v?^7W:7c3.::^/i^]7« b^v^]^^^"^>':^n^^°i/ms 

4-[[3-(2-t°y i>::n/V):7ccc^/k]p< h=3f>^]-<^if ^^•T^tay-?^'^^ 
4-[[3-(2-t°y v^::^/^):7 3ic:^y^]^ b =3{- v-J^^if >^-7"r3 ^/K 

4- [[3- (2-^1; 5 i;?=/^):7aic:^7U']p« h^iyl^>-^>"^^^<>m. 

4-[[3-(2-t°IJ ^ v?=/P) >'3.=/k]7( ^=3e^^]^>'■^^^/r5^^^^°^-^p<^7K 
4-[[3-(2-f^^^/l/) :7:3i^yl/]7< h ^v-l^^^if 
4-[[3-(2-^^^y^) :7a^^/^] p< h dfixj^^'if ^yn^-?^^^ 
4-[[3-(2-^^^/k):7cccn/V]^ b dev'l^^^^^^'T'n^-?:/^*^ J;t>* 

4-[[3-(2-^^;:^/w):7cn^/v]7< b ^ix]^:^if :/:/n^^:/^7«^/^^l^<)o 



(CH2)n 




COR^ 



6 



4. R^^^t: Kn^v-^T^feSit^^llEaolb-^feo 
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5. n-d^ix-ih^m-^mimm.(Dit^mo 

10 

9 . R ^ *D i tj« R « ^s^K^ig^-e § m^m 1 iB«<^ ^b-a^feo 

1 0. 3-(4-{[3-(l--<:/i/^:^:7cn:/-3-'l'/W^^^i^/^]:^=3riX}:7ccc^/V)>^a 
/-^^^ ; 

15 3-(4-{[3-(2-p^ f^/W-3,4-v^t V u ^ / JJ >-l {2ti)- ^ /U) i^/U}:^^ ^ =^ 

3-[2-7/^;:e-t3-4-({4-[(2-:7cn^/k-lH-^ >- /l^-l— f /l^) 7« ^/l^]^^ v^/l^} ;^ 
20 ^iX) ycii^/H:?"^/'^:/^ ; 

3- [4- ( {4- [ (2, 5- :7 ^ ::^/U-m- 1° P — /Wl— T M ^ ^/H v'/i^} V") :7 

3-(4-{[4-({5-(2-:7a.^/l/^^/W-3-[4-( b U 7< 5^/1-) :7 /l/j-lH-f 

25 3-[4-({4-[(3,5-i^:7cn::^/k-lH-t°^>^— /V'-l-'^/^) 7« ^/l^]^>'i^/W:^=^v') :7 

3-{4-[(4-{[3-tert-7'5=-/^-5-(7cc/ ^/^)-lH-t°7 y'^/Wl— f /U] p< ^ 

3-{4-[(4-{[5-(^^^v^/k;e-=¥v')-3-.tert->^^/WlH-fc°7 /V'-l-'l'/^] P« ^/H 
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3-(4-{[4-({3-tert-y*'^/W5-[(6-p« ^/Wfc°]; i^^ 1^-2-4 /l^) h -IH-t" 9 

5 

10 r9-^^<Sji5^iJo 
15 

25 18. m^W}mK^\^x. mi^-m.imWL(Di\:.^^-^tLn.^(D-:/u vy v^(Dm^ 
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